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Abstract

Material and methods: Oropharyngeal secretions were collected from HO® positive individuals with CD4 counts less thaf05
over a period of 4 months from June-September 28&fhples were processed by standard methodsfatiis of candida. Speciation
was done by the color of growth on HiCrome agarmgtibe test, pellicle formation on SDA broth, ehialospore production on
CMA, growth at 48 and growth on Pal’s agaResults: Out of 100, 63 samples were positive for fungalkgh. Among 63, 17 samples
yielded mixed growth and 46 samples yielded simgéates. Total isolates from 63 samples were 8@liiicans was the predominant
species both in mixed cultures (17 out of 34 miisadates i.e 50%) & single isolates (18out of 4énples i.e 39%) and also in total
isolates 35 out of 80 isolates, (43.7%) followedytropicalis (17.6%, 20.9%, 18.7%), C. parapsil¢8&5%, 6.9% and 12.5%), C.
dubliniensis (11.8, 8.7%, 10%) in mixed, single amigl isolates respectively. C. krusei and C. gla@bweere obtained as single isolates.
More positive cases were seen in individuals withAQDunt less than 200/cumm. Cultures (17 out of Bédhisolates i.e 50%) and
single isolates (18 out of 46 samples i.e 39%) asd in total isolates (43.7%) followed by C. trapis (17.6%, 20.9%, 18.7%), C.
parapsilosis (20.5%, 6.9%, 12.5%), C. dublinien$k§, 8.7%, 10%) in mixed, single and total isdatespectively. C. krusei and C.
glabrata were isolated as single isolates. Moré@igesases were seen in individuals with CD4 cdass than 200/cumm.

Streszczenie

Materiat i Metody: Wydzielina z jamy ustnej i gardta zostata zebradd @0 oséb HIV pozytywnych z CD4 paej 500, w okresie 4
mieskcy od czerwca do wr#mia 2010 roku. Prébki przetwarzano przez standaedmetody izolacji Candida. Specjacjadiadana
poprzez oces koloru wzrostu na agarze HiCrome, test kietkowahimrzenie btonki na bulionie SDA, tworzenie chlatogpor na
CMA, wzrost w 450c oraz wzrost na agarze Reyniki: Spcrod 100, 63 probki byly pozytywne dla wzrostu graywb Wsréd 63
probek 17 daly mieszany wzrost i w 46 probkach kage pojedynczizolacg. Catkowita liczba izolacji z 63 probek wynosita &D.
albicans byta dominagym gatunkiem zaréwno w hodowlach mieszanych (1o%réd 34 mieszanych izolacji tj. 50%) i pojedyncze
izolacje (18 z 46 probek, czyli 39%), w sumie 3b6lézji z 80 (43,7%), nagbnie C. tropicalis (17,6%, 20,9% i 18,7%), C. parass
(20,5%, 6,9% i 12,5%), C. dubliniensis (11,8, 8,7%%) w mieszanych, pojedynczych i odpowiedaazhej liczbie izolacji. C. krusei
i C. glabrata uzyskano w pojedynczych izolacjachedsfi pozytywnych przypadkéw obserwowano u os6b z @bdizej 200/cumm.
Kultury (17 z 34 izolacji mieszanych tj. 50%) i pdiyncze izolacje (18 z 46 prébek tj. 39%), az¢alkcznie izolacje (43,7%), naginie
C. tropicalis (17,6%, 20,9% i 18,7%), C. parapsilq@8,5%, 6,9% i 12,5%), C. dubliniensis (11,8, 8,7%0%) odpowiednio w
mieszanych, pojedynczychdckznej liczbie izolacji. C. krusei i C. glabrata wyeloiniono jako pojedyncze izolaty. ¥ej pozytywnych
przypadkow obserwowano u 0s6b z CD4 pep200/cumm.
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Introduction conditions.

Candida species colonize the mucosal surfacgs Two medical events have received the interest mydl
of all humans soon after birth and the risk of eyetmus diseases in general and candida infections in queeti.
infection is ever-present [1]. Carriage rate of dida The first was the introduction of antibacterial glsuin
spp. tends to increase with age. Candidiasis ofothé the second half of twentieth century. These drugs,
mucosa is a disease, recognized since antiquitghwhi especially those having broad spectrum of activitgy
has gained renewed significance more recently as an act as predisposing factors for mycotic infectidns
infection frequently seen in AIDS patients and thew causing imbalance of the host's natural micro flora
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favor of fungi, upon which they have no inhibitory
activity. The second event was the increase in th
prevalence of immunosuppressed patients durindasite
few decades, as a result of chemotherapy or disease
AIDS which led to a parallel increase in the incide of
candida infection in general and the less pathagam
candida albicans spp. in particular.

Candida spp. are the fifth most common cause aflo
stream infections and fourth common cause o
nosocomial infections [1,2].

C. albicans is generally considered the major pathogenic
among the candida spp. Although an increase in th
prevalence ofon-albicans spp. has been noted during
the past decade, because of the extensive usetiof &
mycotic drugs particularly azoles, for prolongediqds.
Therapeutic courses has led to changes in theveelat
prevalence of various candida spp. with a decrzate
proportion of C. albicans as the etiological ageht
candidiasis and an increase in the proportiomanf
albicans spp. such a<C. glabrata and C. krusei [3]. C.
glabrata is associated with severe complications that
other species [4].

The newly recognize@. dubliniensis is an opportunistic
pathogen that has been linked to oropharyngea
candidiasis in HIV infected patient€. dubliniensis is
closely related tcC. albicans and is normally found in
culture withC. albicans.

Oropharyngeal candidiasis (OPC) occurs primarily i
individuals with HIV. In general most date to dalata
suggest that Cp+T Helper cells are critical for host

defence against infections. Clinically OPC is most
common when CR * T cell count drops below 200
cellsiy mm.A threshold number of Cp+ T cells was
required to protect oral cavity against infection the
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commensal organisms [5].

Table 1. Showing properties of candida species

Results(Fig. 1-10)

Out of 100 samples 63 samples showed grar
positive budding yeast cells in direct Gram’s stagrand
the same number yielded growth on SDA.

Among these 63 samples, 17 samples yielded mixe
growth & C.albicans was the common species in all

o

mixed growths. Single isolates were obtained frben t
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Material Methods

Oropharyngeal secretions from 100 HIV
positive individuals who attended to ART centertfwa
complaint of Sore throat) during a period of 4 nient
from June to September 2010 were isolated.

We got approval from Ethics Committee, Andhra
Medical College, Visakhapatnam to conduct the study
The copy of the Ethics Committee Approval was
enclosed.

Oropharyngeal secretions (swab from posterior
pharyngeal wall) were collected with sterile swab,
processed to isolate candida species .

Commonest age group was between 21-30 Yrs (41%) &
male patients predominate in all age groups.

Samples were processed by standard methods. Direct
smears were prepared and Gram Staining was done to
look for Gram positive budding yeast cells and pseu
hyphae.

Samples were inoculated on SDA with antibiotics and

incubated at 28C in BOD incubator for one week. SDA
bottles were observed daily for growth and botélésch

did not yield any growth after one week were coasd

as negative.

SDA bottles with growth were processed. The growth
that showed Gram positive budding yeast cells on
Gram'’s staining was further processed by germ tube
test, inoculation in SDA broth, inoculation on corel
agar, HiCrome agar, Pal's agar, for speciation of
candida. To differentiate C .albicans from C.
dubliniensis growth was inoculated on SDA and

incubated at 4%C.

Speciation was done by the following charactesstic
(Tab. 1).

Species Color on Chrome agar Germ | Chlamydorpores on Pellicle on | Growth | Growth
Tube Test CMA SDA broth at 45°C | paints age
. albicans Light green + + - +
. dubliniensis Dark green ++ ++ NA -
. tropicalis Purphe halo in agar dark - Small Pellicle | -
blue green colour
. parapsilosis Pale colour - Pine forest | NA - Rough
appearance Colour
. krusei Pale pink centre with white- - Thick Pellicle | -
edge rough,spreading
colony
. glabrata Dark pink - - -

remaining 46 sample<C. albicans & C. parapsilosis
were isolated in combination in 7 cases followsdC.
albicans ,C. tropricalis & C. albicans ,C. dublieniensis
(Tab. 2). Total cases 17.

As single isolateC. albicans was found in 18 samples
and non albicans spp. in 28 samples. Amongion



albicans, C. tropicalis C. krusel were the predominate
isolates (Tab. 3).

Total samples & isolates — 46.

Total isolates from 63 samples were 80 .Of total 8(
isolates,C albicans in 35 samples (43.7%) followddy
C. tropicalis (18.®6) C. parapsilosis (12.5%) [Tab. 4].

Name of Isolates No of Samples Total isolate SPP
C. albicans & dubliniensis 4 17(50%) & 4(11.8%) 17,4*
C. albicans & C. tropicalis 6 6(17.6%) 6
C. albicans & C. parapsilosis 7 7 (20.5 %) 7

Of total 100individuals, CD4 counts were less ti@0
in 10 and all were positive for OPC. 15 personsagib
countsbetween101-200, 13 were positive among them.

Table 2. Showing no of mixed isolates and their peentage. Total samples 17. Total isolates in mixggowth 34

Candida Spp No. of isolates %
C. albicans 18 39.1
C. dubliniensis 4 8.7
C. tropicalis 9 20.9
C. krusei 7 16.2
C. glabrata 5 11.6
C. parapsilosis 3 6.9

Table 3. Showing single isolates and their number.

Total samples 46. Total isolates 46

Candida Spp No. of Samples %
C. albicans 35| 43.7%
C. dubliniensis 8  10%

C. tropicalis 15| 18.7%
C. krusei 7 8.7%

C. glabrata 5] 6.25%
C. parapsilosis 10 | 12.5%

Table 4. Showing
mixed growth

No. of Isolates in both single and

Figure 1. Growrh of Candida In SDA

HiCrome agar

Figure 3. Growth of Candida on

Figure 2.

HiCrome agar

Figure 4. Bferent colonies in

Pineforest appearence on CMA-C

C.gladata
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Figure 5. C.albicans, @ublieninsis,




Figure 6. Pale colonies of C. parapsilosis Figure 8. Light green colonies of C.albicans

Figure 9. C.tropicalis

Figure 7. C.albicans and C.tropicalis

Discussion

We know that colonization is the first step for
disease  (invasion preceded by colonization)
Colonization leads to disease when conditions ar
favorable for eg. general factors like fall in gbDount,

malnutrition, antibacterial therapy, DM etc. andcdb
factors such as xerostomia and trauma from unhigien
or improperly fitted dentures etc. Saliva containg
antifungal proteins including histstins and calpobin
that helps to protect from candida infection. TEhes
protective proteins absent inpatients with Xerostom
[6,7,8]. As HIV patients are vulnerable to many
bacterial diseases, treatment and prophylaxis wit
antibacterial agents is most frequent in them amttem
them predispose to fungal infections. So early
recognition of fungal colonization and preventive
measures like improvement in general health ,orgl
hygiene, discriminate use of antibiotics may préven
fungal infections.

Today’'s concern about candidiasis is emergence of
fluconazole resistant. albicans in AIDS patients with
recurrent attacks of oral thrush and less susabitilof

C. krusei and C. glabrata to fluconazole [6,8]. More
over now non-candida albicans develop resistance to
azoles for eg.C. krusei has known resistance to
ketoconazole and Qubliniensis has acquired resistance are common in immunocompromised patients especially
to fluconazole. OPC involves infections of hard aodt those infected with HIV. Although OPC will occur
palate, buccal mucosa, gingiva and tongue. Thetiofe under several immunosuppressed conditions, it appea
can  be atrophic ~ with  erythematous  orf  to be much more common in HIV infected persons than
pseudomembranous (thrush) with characteristic white  any other conditions. Infact OPC is often onehef first

lesions. Chewing and swallowing can be difficuldan clinical signs of underlying HIV infection and Wiccur
these conditions. Infections can be acute or reatiand in 50-95% of HIV positive persons some time during

D
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Figure 10. Chlamydospores of C. dublieninsis

1%
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their progression to full blown AIDS. Then it is ggible
that link between HIV &OPC is present that enhance
susceptibility to OPC [5]. Clinically OPC is most
common in HIV positive persons when glrounts

drops below 200cumm/ml as CMI plays an importan
role. In vitro immune analyses using peripheraloblo

mononuclear cells(PBMC) show that cells from most
individuals respond to Candida antigens with, Type
cytokines. Then it is generally considered that
susceptibility to OPC is enhanced under reduced TD

cells due to either lack of Thtype of response/shift to

Th, type responses. Studies suggested that a thdesh
no. of CD4 cells are required to protect oral gavit
against infection by this commensal organism. Below
this threshold no. of cells, local immune mechasgism
must function exclusively for protection. The prierece

of OPC may then depend on status of local immun
mechanisms and non specific inhibitory factors like
inhibitors in serum such as unsaturated transfearid
epithelial proliferation. As PMNC appear to playde,

neutropenic patients are susceptible to OPC [5,9].

Although C. albicans is most frequently isolated
etiological agent, C. glabrata, C. tropicalis, C.
parapsilosis and C. guillermondii are also implicated in
OPC [5]. Reviews have shown that candida esopbkagit
may occur frequently without thrush [1]. So by sting
the prevalence of colonization of oropharynx ambitg

the individuals, we can assess the risk of devetppi
esophageal candidiasis. In a study from Camer@n,
albicans is the only yeast isolated in oral swabs and i
accounts for 73% [10]Candidiasis was diagnosed in
most cases of oropharyngeal lesions in 78 casesuiab
50%) out of 160 cases in a study of opportunistiggal
infections in HIV/AIDS by Rakhmanova A [11]. In the
present study out of 100 cases we isol&edlbicans in

17 cases as a mixed isolate and in 18 cases amle si
isolate accounts for 43.7% as total isolates.
dubliniensis is an opportunistic yeast that has beer
increasingly implicated in OPC in HIV infected ptts.
But because of its phenotypic similarities witB.
albicans, C. dubliniensis is underreported. Moreover
most C. dublienensis isolates are susceptible @ th
fluconazole. The inducibility of azole resistannevitro
has been reported. Thus use of fluconazole pragtsyl
in the treatment of HIV patients may have contriolto
the increasing rates of isolation . dubliniensis.
Martinez M used CHROM agar candida medium for
initial isolation of C.dubliniensis and further identified
by southern blot analysis with species specifibpmCa

3 (for C-albicans) Cd 25 (foC dubliniensis). They
isolated C. albicans from 42 cases of OPC and long
term follow up for 3-6 monthsC. albicans was replaced
by C. dublineniesis in 8 cases where&s albicans failed

to develop resistance to the fluconazole [12]. te t

present study Hi Crome agar, growth aflas CMA,
were used to differentiateC. dubliniensis from C.
albicans. C. albicans accounts for 43.7% isolates, C
dubliniensis accounts for 8.9% isolates in the presen
study .Usha Arora isolated 4% albicans and 15non C.
albicans species out of 60 candida isolates. Among no
C. albicans spp. C. tropicalis was the commonest. The
found low CD4 counts<20@,nmin 46 patient [13]. The

D

D

Study of vp. Baradkart al. Candida species were
isolated from 50 patients out of 60 cases studied.
Candida albicans was the commonest isolate (70 %)
followed Candida parapsilosid5%), Candida glabrata
(7.5%) and Candida tropicalis (5%) respectively][14
Candida dubliniensis was isolated from a singleecas
only In our study C. albicans accounts for 43.7%
followed by C. tropicalis. 18.7%, C. krusei 8.7%, C.
glabrata6.25%¢C. dubliniensis 10% andC. parapsilosis
6.9% (Tab. 4).

Conclusion

As PCR is expensive and not available at all
places ,speciation of candida can be done by using
HiCrome candida differential base, modified
(HIMEDIA), growth on CMA for appearance of

chalmydospore formation, growth at %s growth on
Pal’'s agar. In the present study though candideails

is the major single isolate but non-albicans sewiere
implicated in more number in OPC as a whole. C.
tropicalis & C. parapsilosis were the next most omn
species after C. albicans This work was done ferfitist
time in and around Visakhapatnam, AP, India .Péciod
study of fungal infection in HIV infected patientsthe
present day need, to know the changing pattern in
incidence of candida species.
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