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Abstract:

Background: With increasing fungal disease many newer antifungal drugs are available with different spectrum of activ-
ity. Antifungal susceptibility test will help clinicians for selection of effective drug and thereby treatment of patient.
Objective: The study was undertaken to perform a simple screening drug susceptibility test of T. rubrum by Semi Solid
Agar Antifungal Susceptibility (SAAS) Method. Performance of susceptibility method was assessed by comparing the
MICs of three commonly prescribed antifungal agents namely— fluconazole (FCZ), itraconazole (ITZ) and terbinafine
(TER) to the CLSI (Clinical and Laboratory Standard Institute) recommended M-38, a broth microdilution method.
Results: In SAAS method, among twenty nine T. rubrum, twenty five (86.2%) were susceptible (MIC range 0.5-64
ug/ml) to Fluconazole (FCZ) and four (13.7%) were resistant (MIC value =64 pg/ml). In broth microdilution method,
among twenty nine T. rubrum , twenty six (89.6%) were susceptible (MIC range 0.3-64 pg/ml) to FCZ and three (10.3%)
were resistant (MIC value >64 pg/ml). In case of both ITZ and TER, all were susceptible (MIC range 0.3-64 pg/ml) to
both methods. The SAAS method demonstrated the susceptibility pattern of T. rubrum against FCZ, ITZ and TER usually
within 72 to 96 hours after organism isolation and results were concordance with the results of CLSI broth microdilution
method. Conclusion: Though it is a newer method with proper standardization of the test method, SAAS method is
simple and easily applicable screening method for susceptibility testing of antifungal agents against dermatophytes in any

microbiology laboratories.
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screening method®. This study was aimed to introduce
SAAS as a simple, relatively quick, cost effective screen-
ing method in determining antifungal susceptibility of

clinical isolate of dermatophyste.

Methods:

Test isolates A total of twenty nine T.rubrum strains was
isolated from clinical specimen like skin and nail and
were studied to assess the applicability of SAAS method
for screening of antifungal drug susceptibility test. These
were cultured in Sabouraud dextrose agar (SDA) and
Dermatophyte test medium (DTM). The cultures were
maintained in sterile distilled water at room temperature.
For antifungal susceptibility test, the strains were subcul-
tured on potato dextrose agar (PDA) at 28° C for 7 days to
ensure the viability and purity of the inoculum. Ethical
clearance was taken from Institutional Review Board of
BSMMU.

Antifungal agents: Three antifungal agents were studied.
These includes- flucanozole (FCZ), itraconazole (ITZ)
and terbinafine (TER), and were obtained (Square
Pharmaceuticals, Bangladesh) in the form of dry powder
with known potencies (100%). FCZ was dissolved in
sterile distilled water and ITZ and TER were dissolved in
dimethyl sulfoxide (DMSO). Antifungal working solution
was prepared according to manufacturers direction as
described for the CLSI method. Dilutions were maded in
sterile distilled water and same diluents were used to
make two fold dilutions of FCZ: (0.125 to 64 pg/ml), ITZ:
(0.03 to 64 ng/ml) and TER: (0.03 to 16 pg/ml).

Antifungal susceptibility testing Test procedure of SAAS
method: Preparation of antifungal drug supplemented
media Five milliliter aliquots of semisolid agar (BHI
broth contains 0.5% agar base) at pH of 7.4 were prepared
in glass tubes under sterile condition. After cooling at 50"
C in a water bath specific concentration of antifungal
working solution was added to the media and kept at 45
to 50° C to achieve the final concentration of drugs , eg,
FCZ: (0.125 to 64 pg/ml), ITZ: (0.03 to 64 pg/ml) and
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TER: (0.03 to 16 pg/ml). Drug free media were prepared
to use for growth control (positive control). After cooling,
both the drug-supplemented and drug free media contain-

ing tubes were stored in sealed plastic bags at 4-8'C.

Inoculums preparation and incubation: T, rubrum were
grown in PDA media at 25°C for 4 days and were covered
with 4 to 5 ml sterile normal saline and gently rubbed by
sterile cotton swab stick soaked with Tween 80. Then the
suspension were transferred to a sterile tube. The suspen-
sions were vortexed. The heavy particles were allowed to
settle and the homogenous suspension was adjusted to
achieve a tubidity of 0.5 McFarland standard. The
semisolid agar media containing specific concentration of
antifungal agents (FCZ, ITZ and TER) as well as drug-

free controls were prepared in duplicate. Both the media
were inoculated with a standard platinum loopful (0.001
ml) of inoculums suspension by inserting the loop deep
within the semisolid agar. A loopful of the onoculum
suspension were streaked on to SDA to check for purity
and viability of isolated dermatophytes. The tubes were
incubated at 35°C for 4 days.

Determination of in vitro antifungal susceptibility: MIC
of the antifungal agents (FCZ, ITZ and TER) were deter-
mined when good growth of dermatiphytes was observed
in the drug free medium. The growth in all tubes were
compared with that of drug free control CLSI guidelines
M38-A and growth was scored in the following way

4: growth comparable to that of drug free control

3: slight decrease in growth (growth approximately 75%
of that of control)

2: significant reduction in growth (growth approximately
50% of that of control)

1: slight growth or few visible hyphal fragments (growth
approximately 25% of that of control)’: no visible growth
CLSI recommended broth microdilution method was
performed in accordance with CLSI-M-38 document *.
MIC was defined as the lowest concentration that
produced complete inhibition of growth (approximately
80% in azole and 100% in Terbinafine)®.
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Results:
Table-1
MICs of three antifungal agents (FCZ, ITZ and TER) in
SAAS method against twenty nine T. rubrum.

Name of MIC range Number of MIC-50 MIC-90

antifungal  pg/ml isolates (pg/ml)  (ug/ml)

agents N (%)

FCZ 0.5-16 16(55.1) 16 >64
32-64 9(31.0)
>64 4(13.7)

ITZ 0.03-0.5 15(51.7) 0.5 8
1-4 8(27.5)
8-16 6(20.6)

TER 0.03-0.5 16(55.1) 0.5 8
1-4 8(27.5)

8-16 5(17.2)

In this study, MICs of three antifungal agents namely-
fluconazole (FCZ), itraconazole (ITZ) and terbinafine
(TER) demonstrated the susceptibility pattern of twenty
nine clinical isolates of T. rubrum by SAAS method
(Table 1). In SAAS method for FCZ, among twenty nine
T. rubrum, twenty five (86.2%) were susceptible (MIC
range 0.5-64 pg/ml) to Fluconazole (FCZ) and four
(13.7%) were resistant (MIC value =64 pg/ml) (Table-1).
In case of both ITZ and TER, all isolates were within the
MIC range 0.3-64 pg/ml in SAAS method (Table -1). In
broth microdilution method, among twenty nine T.
rubrum , twenty six (89.6%) were susceptible (MIC range
0.3-64 pg/ml) to FCZ and three (10.3%) were resistant
(MIC value =64 pug/ml). In case of both ITZ and TER all
isolates were susceptible (MIC range 0.3-64 pg/ml) to
broth microdilution method. Although the MIC range of
both ITZ and TER were same but TER was more suscepti-
ble than ITZ against T.rubrum. Table — I also showed
MICS50 (pg/ml) and MIC90 (pg/ml) of three antifungal
agents (FCZ, ITZ and TER ) 16, 0.5, 0.5 and =64, 8, 8 in
SAAS method respectively where 50% (MIC 50) and
90% (MIC90) T. rubrum were inhibited at specific drug

concentration by each antifungal agent.

Discussion:

Numerous factors have contributed to increase fungal
diseases like increasing number of immunosuppressive
discase and use of immunosuppressive drugs that
enhance interest to do susceptibility test against antifungal
drugs 7" 2. There is a need to develop a rapid, reproduc-
ible and suitable antifungal susceptibility method which
can be performed in any microbiological laboratory. In
this study antifungal drugs (FCZ, 1TZ and TER) suscepti-
bility test were performed against twenty nine T. rubrum
isolates and results were compared with those obtained by
CSLI reference broth microdilution method. This study
showed among twenty nine T. rubrum isolates in SAAS
method, twenty five isolates were susceptible (within
recommended MIC range) and four isolates were resistant
(out of recommended MIC range) for FCZ (Table I). In
broth microdilution method, twenty six isolates were
isolates were susceptible (within recommended MIC
range) and three isolates were resistant (out of recom-
mended MIC range) for FCZ. In both [TZ and TER all
more susceptible (low MIC value) in both methods. This
study also determined MIC,; and MIC, of FCZ, ITZ and
TER in both methods and showed TER and ITZ was more
effective than FCZ. However TER and ITZ showed low
MIC value and more susceptible against dermatophytes
than FCZ which is supported by many studies'**". In
consideration of MIC range the result of all isolates were
within same MIC range except one for FCZ in both meth-
ods. Although in both SAAS and broth microdilution
methods the antifungal agents (FCZ, ITZ and TER)
showed almost same MIC range but their particular MIC
value for each isolate in both methods was not same. In
SAAS method the MIC value of each isolate had two or
more dilutions higher than MIC value in broth microdilu-
tion method. This variation may due to high density
inoculums preparation causing failure of dermatophyte
growth inhibition in SAAS method comparison to quanti-
tative inoculum preparation in CSLI method. Other few
study on SAAS method and CSLI recommended standard
method also provide comparable data for susceptibility
test for antifungal agents*°*, Some variation between two
methods may be present even though the practically
applied CLSI reference both broth macro and micro
dilution methods *
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assess the reproducibility and accuracy of test result, MIC
of ATCC strain was not compared.

As SAAS method uses chemically undefined medium and
an inoculums of conidia is not standard to conidial size of
isolates. So the test is developed as a screening antifungal
susceptibility test and as such is not meant to determine
MIC:s or to replace CLSI reference method. Yet to test its
validity, MIC comparisons were made with the CLSI test
results. For the antifungal agents tested, the concordance
of results (within 1 dilution) between the two methods
was high. These results suggest that the SAAS method
accurately compares to the CLSI method for prediction of
susceptibility or resistance of the organism to the drug
tested. In future SAAS testing of one drug concentration
at the proposed cut — off for resistance would further
simplify this screening test and could be considered once
MIC endpoints for all drugs are determined for the
filamentous fungi. This study compared MIC results of
the SAAS screening method and CLSI M-38 broth micro-
dilution method for three antifungal agents against 29
clinical isolates of dermatophytes. Khan er al, India
(2006) determined MIC of dermatophytes in SAAS
method and showed 100% correlation with reference
method. Preliminary susceptibility test and identification
of isolates can be carried out simultaneously. So further
study should be done for susceptibility testing of large
number of antifungal agents against yeasts and molds to
establish SAAS method, which is simple, cheap, accurate,
less time consuming, require no special equipment or
expertise and can be performed in any microbiological
laboratories.

Conclusion:

Validation of the SAAS method as an antifungal suscepti-
bility screen requires the correlation of results with the
CLSI reference method. Further studies on more antifun-
gal drugs to see the antifungal susceptibility against
clinical isolates of yeast and molds should be conducted to
establish the SAAS method.
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