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ABSTRACT

Recently, antifungal susceptibility testing hasdme more important because of the increasing imzddeof both
fungal infections and antifungal drug resistancean@ida vaginitis is a common fungal infection amadylt

women and it has been estimated that 75% of alltaslomen experience at least one period of vulvinag
candidiasis in their lifetime. Several predisposfagtors, such as diabetes mellitus, using confstice, pregnancy,
and broad-spectrum antibiotics are reported as nr&h factors for the infection. While, the maiiokigic agent of
vulvovaginal candidiasis is Candida albicans, margifungal resistance has been reported among Hbicans

species. The aim of the present study was toigebéhdida species anddeterminesusceptibility pastedf vaginal
isolates of Candida to antifungal drugs includingptrimazole, miconazole, terbinafine,nystatin,a@onazole,
fluconazole, ketoconazole, and econazole. In tiesgmt study, 150 vulvovaginal isolates of Candjgecies were
investigated for performing identify and suscefitiptests. The isolates were kept in sterile dexiwater at 4°C in
the medical Microbiology laboratory of Al-thouralogpital. All isolates were re-identified using siand methods,
germ tube test, CHROMagar Candida test and micneigccharacteristics on corn meal by preparationthigedia.
Identification was based on colonies producing aagr coloration on CHROMagar and presence chlamyaisgp
on corn meal agar test which were presumptivelyntified as C. albicans. Disk diffusion method wagdito
evaluate susceptibility patterns. Paper disks cimitg clotrimazole, miconazole, itraconazole, flneaole,

ketoconazole, econazole, nystatin and terbinafieeevapplied for susceptibility tests. A total ofLlomen were
included in the study and yeasts were isolated3in{68%.95%), of them C. albicans was the most comspegies
among the isolates followed by C. glabrata 18 (620, C. tropicalis 24 (17.02%) and C. krusei 6 &%) that

were isolated from vaginal infected patients.In firesent study, we founded that 5 isolates ofrGset were
sensitive to ketoconazole, clotrimazole and micolegazn addition both isolates were resistant toctinazole,
nystatin, econazole and terfinafine. Only 9 isolateC. tropicalis was sensitive to miconazole aerbinafine and
two isolates to clotrimazole. Highest sensitivifyCo albicans to antifungal drugs was seen againtonazole (89
of 93 isolates) followed by, clotrimazole (81),bieafine (38) and ketoconazole (13) whereas 73atssl were
resistant to fluconazole and econazole antifungbfsout of 18 isolates of C. glabrata were resistarfluconazole,
whereas all isolates were sensitive to miconazAlgifungal sensitivity testing suggests that vabisalates of
Candida were most sensitive to miconazole, cloizioiey and terbinafine, and least sensitive to ezoleand
fluconazole.
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INTRODUCTION

Because of alterations in immune status and ineasispital procedures [1], infections caused by dppdstic
pathogens, such as yeasts,are becoming importarsesaof morbidity and mortality inimmunocompromised
patients. In the past 2 decades,nosocomial yeéessttions have increased significantlyworldwide. uraginal
candidiasis (VVC) ofandidavaginitis is a common fungal infection among aavwdimen during reproductive ages.
It has been estimated that 75% of all adult womexesence at least one period of vulvovaginal cdiadis in their
lifetime [2].Fortunately, the infection is rarelfd threatening, whereas it is usually associatid such morbidities
like discomfort, pain, sexual dysfunctions, vuleayness, cracks, itching, burning, soreness aralyimealth care
costs [3, 2].Known predisposing host factors, whietlude uncontrolled diabetes mellitus, using caceptive,
compromised immune system, neutropenia, pregnahcoymone replacement therapy and broad-spectrum
antibiotics are risk factors for VVC [4, 5].Sevesitifungaldrugs have been applied to render thatsdn, and as
aresult of broad prophylactic usages and long-teeatmentswith those drugs, the prevalence of dargpitivity
and resistance hasbecome an important issue inugagieast infections, whichhave profound effectshaman
health [6]Candidaspecies have various degrees of susceptibilingegoiently used antifungal drugs. For instance,
Candiddusitaniae is relatively resistant to amphoteriif6). Candida kruseis intrinsically resistant tofluconazole,
andCandida glabratais less susceptible or hashigher MICs to it threioCandidaspecies [7]. Thisphenomenon
illustrates the importance of identification andaillance ofCandidaspecies in the clinical settings [8].However,
there are a few reports about susceptibility ofivalgsolates to antifungal agents in vitro circtiamees. In addition
some studies have shown that there are differesutiteefrom treatment of vulvovaginal candidiasit T@ere are
also several reports indicating that resistancantifungals, and infection recurrent is a seriousbfgm among
Iranian patients [10, 6].In a study performed ihevs authors believed that there is no significkffitrence between
fluconazole and clotrimazole resistance in recurreandidiasis [10].Prolonged therapy and increassd of
antifungals for recurrent candidiasis are the ngostmon risk factors for azoles resistance anfGagdidaisolates
from vulvovaginitis candidiasis patients. Azolesvéahe advantage of being taken orally, which iasestheir
potency [10, 11].The inappropriate use of antifirdjaigs and introduction of over-the-counter antatjcs in
countries worldwide predispose development of angél resistance [12, 11].In a study conducted ishtRr et al.,
fluconazole resistance was observed among 15.2%4ant of vaginal isolates of. glabrataand C. krusej
respectively [13]. Whereas resistance to itracoleazwas observed imon-albicans species, C. glabrata, C.
parapsilosis, C. krusegnd S. cerevisiagsolates [14, 1]. In another study, vaginal isesabfCandidawere more
dose-dependent susceptible to nystatin and ketaots§l5]. Candidaspecies are the normal microbiota within the
oral cavity, gastrointestinal tracts, respiratorgcts, vaginal area and the mouth (4). The majmftycases of
vulvovaginal candidiasis are caused ®y albicans other etiologic agents at@. glabrata, C. tropicaliand C.
kruse[16]. However, other study reported tiatglabrataas the main etiology of vulvovaginal candidiadig][

Obijectives

This study was carried out to identify and detemersnsceptibility patterns of vaginal isolatesCaindidaspecies to
antifungals including, clotrimazole, miconazoleagonazole, fluconazole, ketoconazole, econazaibinafine, and
nystatin

MATERIALS AND METHODS

1- Isolates and Identification

In the present study, 150vulvovaginal isolate<Cahdida species were investigated for performing idenéfyd
susceptibility tests. The isolates were kept imilstelistilled water at 4°C in the medical Microligy laboratory of
Al-thourahhospital. All isolates were re-identifieding standard methods, germ tube test, CHROMNGayatiddest
and microscopic characteristics on corn meal byamaion high media. Identification was based olortes
producing a green coloration on CHROMagarand pEsemlamydosporse on corn meal agar test which were
presumptively identified a€. albican§17].Germ tube test, production of chlamydoconidiad growing at 37°C
were also a confirmation for the isolates [{8]glabrataproduced pink colonies on CHROMa@andidawhich
microscopic characteristics on corn meal agar cmefil it with no presence chlamydosporse[17].Danke bl
coloration on CHROMag&randidaand microscopic features confirm€&dtropicalis Pale pink and spread colonies
on CHROMagatandidaand microscopic features on Cornmeal agar werdiike for C. krusei

337
www.scholarsresearchlibrary.com



Sadeq Al-haget al Der Pharma Chemica, 2014, 6 (1):336-342

2. Antifungal Disks

Qualitative methods that require measurement ofezdiameters also provide reproducible estimateghef
susceptibility ofCandida sppto an antifungal agent. This procedure uses paigks impregnated with 1Q@/disk
of fluconazole to test the susceptibility of yeasts fluconazole.Paper disks also containing cladole at
50ug/disk, miconazole at 1@/disk, itraconazole 5@/disk, ketoconazole 1@/disk, econazole 1@/disk, and
ystatin 100U/disk were obtained from Liofilchem Bexiology Products (Italy). Terbinafine disks weaéso
prepared at 5@/disk.

3. Test Method

A total of 15@Candidaspecies were sub-cultured on Sabouraud's dexaigeeplates, SDA (Merck, Germany) and
incubated at 37°C for 24h. A suspension of overnighitures ofC. albicansvere (93),C. tropicalis (24), C.
glabrata(18) andC. krusei(6) were prepared in sterile PBS. Turbidity wagusigd to 0.5 McFarland standard
densities resulting in an inoculum containing 1-6&XCFU/mI. 25ul of suspension inoculated on SDAgdaand
rolled on the surface of the agar medium. Platea® weed for 15min at room temperature in laminaodhand then
antifungal disks were placed on the inoculated agtr a forceps. The plates were incubated at ¥ét@4h, and
then zone diameters were measured man(Edjyre 3).

RESULTS AND DISCUSSION

In the present study, susceptibility testing wagfgrened on vaginal isolates @andidacollected during period
2012 to 2013 from patients suspected to vulvovdginadidiasis in Sana’a City, the capital ofYemeepBblic.
Criteria for susceptibility to used antifungal dsuigave been summarized (ifiable 120, 19].Totally, 141 out of
150Candidaspp. were isolated from thepatients.Thus, a tdtdldd women were included in the study and yeasts
were isolated in 93 (65.95%), of the®n albicanswas the most common species among the isolatesvid byC.
tropicalis 24 (17.02%),C. glabratd8 (12.76%), andC. kruseb (4.25%) that were isolated from vaginal infected
patient¢Table 2).The main agent of vulvovaginal candidiasis as aar&able point in our study@& albicans
however, it seems naaibicansspeciesC. krusei, C. tropicaliand C. glabratdFigure 1)of Candidaappear to be
increasingwhich can pose a serious threat due dista@ce to the routine antifungal agents.Thesersagons
establish the great importance of natbicans Candidaas a pathogen in clinical samplesaddtropicalisis the
second commonest agent in vaginal infections intmeggons [20].

The distributions of the species are different arious regions and studies, like 502 albicans 24.7% C.
glabrata, and 1%C. parapsilosisin other studies [17, 18].Vulvovaginal candidiaisisone of the most common
opportunistic fungal infections among adult womemirg their lifetime. Several researches have shdvat the
infection increases during two to three last desadsarly appropriate therapy may alter the courfséungal
infections especially, in immunodeficient or immsoppressed patients. Therefore, early determinaifoan
organism'’s drug susceptibility may contribute tocassful treatment [11].Nevertheless, it is imputrthat increase
in non-albicansspecies correlated with the intensive and longytese of antifungalswhich leads to higher level of
resistance o€andidastrains to the antifungal drugs [21, 22].

In the present study, several topical and systemiifungal drugs were evaluated against 93 isolat€s albicans,

18 C. glabrata 24 C. tropicalisand6C. kruseand result was as following5 isolates@f kruseiwere sensitive to
ketoconazole, clotrimazole and miconazole. In aoldiall isolates were resistant to fluconazole tatys, econazole
and terbinafine. Dose dependent was only observedtatraconazole. While 8out of 24 isolate onlyGoftropicalis

was sensitive to miconazole and terbinafine antbdlates were sensitive to clotrimaz@dlable 3).

All eighteen isolates ofC. glabrata were resistant to fluconazole and all isolatesewkighly sensitive to
miconazole. Highest sensitivity @. albicansto antifungal drugs was seen against miconaz®eo{®3 isolates)
followed by, clotrimazole (81 of 93), terbinafind7( of 93) and ketoconazole (31 of 93).While 83 8fiSolates
were resistant to fluconazole and econazole améls(Table 3)Figure2).Unfortunately, it is shown that
resistance to antifungal azoles has been increaseztent years (21). In addition, sourcesCaindidawere also
affecting on sensitivity to antifungal drugs [221]Previous studyshowed that 90.2% and 91.4% détes of
Candidaspecies were sensitive to fluconazole and ketammaarespectively [22].Which also the effectloé pH
of the medium on antifungal activity, because iswnthe susceptibility of ketoconazole activity tavesonmental
pH [23].
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Whereas, our results show that 86.6% and 82.6%siéd isolates were resistant to fluconazole andawle,
correspondinglfTable 3)(Figure3)On the other hand,we founded that the best choicéhé treatment of isolates
was miconazole followed by clotrimazole, terbinafiand ketoconazole.Other study reported that olazoleand
fluconazole are the two antifungal drugs that ardely used in the treatment of vulvovaginal carais
[23].Several researches have shown that terbin#ittee first choice for the treatment of dermatgphis[24, 25],
However, few details are available about its effext vaginal isolates @andida Despite the fact our results show
that terbinafine is effective against 76.1% of vejiisolates. Therefore, terbinafine therapy cardrgsidered as a
good therapeutic option in the management of vageadidiasis.

Susceptibility patterns of€andida speciesC. albicansas isolated 83 of 93from patients with (89.2%)tlodse
isolates were susceptible to fluconazole whilegropicalisvas 23 out of 24 with (95.8%)susceptible to flucmnia.
The fluconazole-nonsusceptilandidaisolates includec. glabratall out of 18 with (65%)C. kruseiwas 6 with
(100%),C. tropicalisvas 1 (4%) andC. albicanswas 1 (4%) isolates withfluconazole-nonsuscefitable 4)The
sensitivity a pattern dfandidaisolates varies among studies in different coestf26, 27].Other study showed that
all testedCandidawere susceptible to nystatin, miconazole, ketozoleaand fluconazole and. albicansisolates
were more susceptible to azoles than Waglabratd28].In previous study wedid not find a significastatistical
difference in the fluconazole susceptibility betwé&z albicansand non€.albicangandidiasis[29].

Table 1- Criteria of Susceptibility and Resistanc®f Antifungal Disks

Zone Diameter in mm
Sensitive | Dos Dependeni  Resistange
Nystatin >25 17-24 >16
Fluconazole >19 15-18 >14
Ketoconazole| >30 23-29 <22
Clotrimazole >20 12-19 <11
Miconazole > 20 12-19 <11
Itraconazole > 16 10-15 <9
Econazole > 30 23-29 <22
Terbinafine >20 12-19 <11

Figurel-Candida species isolates from patients were sub-culturech@abouraud's dextrose agar plates

339
www.scholarsresearchlibrary.com



Sadeq Al-haget al Der Pharma Chemica, 2014, 6 (1):336-342

Antifungal Susceptibility Testine in

Candida albicans by Disce Diffusion method

Figure2-Antifungal susceptibility testing in C. albicans by disk diffusion methodat 24 hours

Table 2. Distributions of Candida species isolates from patients

Species Noigaflates % of isolates
Candida albican 93 65.95%
Candida krusei 6 4.25%
Candida glabrata 18 12.76%
Candida tropicalis 24 17.02%

Table 3 - Sensitivity of Tested Isolates against $eral Antifungal Drugs

Antifungal Drugs C. albicans C. glabrata C.tropicalis C. krusei Total
‘| |bpP|R|S|DD*|R|S|DDP|R|S|DD|R s DD? R?
Itraconazol 11| 41 8|0 8 0 0 4 0|0 6 0 11 (14.1% 59(75.6% 8(10.3%
Fluconazol: 12 5 83| 0 0 17| 0 0 410 0 6 12 (9.48% 5 (3.93% 110(86.6%
Ketoconazole 31 17 23 § 9 0 3 1 |5 D 0 42(42.9%) 9 (292.6%) 27(27.6%)
Terbinafine 47| 18 7] 3 6 9 § 0 D g 6 58 (54.2% (284%) 25(23.4%)
Clotrimazole 81 11 6] 9 9 0 1p 0 » B q 0 107 (79.3%) 20 (14.8%) 8(5.9%)
Miconazole 89 4 1| 18 0 0 § 2 b g 0 120(94.5%) 4.8%) 1 (8%)
Nystatir 17 | 46 0|5 16 0|0 4 0|0 0 6 22(23.4% 66 (70.2% 6(6.4%
Econazol 0 10 | 83| 0 9 9 |0 2 2|0 0 6 0 (0.0% 21 (17.4% 100 (82.6%
# Abbreviation: S, Sensitive; DD, Dose dependenRé&istant.
Table 4- Susceptibility patterns ofCandida species
) . Fluconazole-susceptible isolate: Fluconazole-nonsestible isolates

Ca”d";"".‘ Species . MIC ( pg/mi) ) MIC ( pg/mi)

(No. of isolates) | No. (%) Range | 50% No. (%) Range 50%

C. albican(93) 83 (89.2 0.12-1 0. 1(2 25€ 25€

C. glabrate(18) 6 (35, 0.12-8 8 11 (65 16-25€ 16

C. tropicalig24) 23 (95.8) 0.06—4 2 1(6) 64 64

C. krusef6) 0(0) NA NA 6(100) 32-128 64

& Susceptibility breakpoints were determined bygitlire CLSI guidelines recommended at the timeeo$tidy [12].
PA total of 114Candida species were testéd4, not applicable.

340
www.scholarsresearchlibrary.com




Sadeq Al-haget al Der Pharma Chemica, 2014, 6 (1):336-342

Figure2- Antifungal susceptibility testing in non-C.Albicansspecies by disk diffusion method

CONCLUSION

It is concluded that antifungal susceptibility tegtshould be performed before prescribing treatmAantifungal
sensitivity testing reveals that vaginal isolatésCandidawere most sensitive to miconazole, clotrimazoled a
terbinafine, and least sensitive to econazolep¥ad by fluconazole and ketoconazole. Mostisolafés. glabrata
were resistant to fluconazole, whereas all isolate® sensitive to miconazole.
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