Vol. ١٣, No.١, ٢٠١٣

Iraq J Pharm

Unusual yeasts isolated from immunocompromised patients
Zahraa S Kasim*, Manahil M Yehia**
*Department of Clinical Pharmacy, College of Pharmacy, **Department of Microbiology, College of Medicine,
University of Mosul, Iraq.

Received
٦.١٠.٢٠١١

Accepted
١٢.١٢.٢٠١١

ABSTRACT
Objectives: To identify rare fungi from saliva and urine of immunocompromised
patients, and apparently healthy controls and to test the susceptibility of the rare fungi
to antifungal agents.
Patients and methods: One hundred and twenty immunocompromised (cancer,
diabetic) patients were enrolled in this study. The clinical specimens were collected
from January-July ٢٠١١ and included saliva (١٢٠) and urine (١٢٠) samples, in
addition to saliva (٦٠) and urine (٦٠) samples from a control group. The identification
process employed direct examination, culture, biochemical tests and API-٢٠ C system
test. Susceptibility test to six antifungal agents was prepared for each isolate.
Results: Among ١١٠ yeast isolates, only ٧ (٦.٣%) were categorized as unusual yeasts
belonging to three genera. Four isolates were Cryptococcus laurantii, one
C.neoformans, one Saccharomyces cereviciae, and one isolate was Rhodotorula
rubra. All the isolates have various susceptibility to antifungal agents.
Conclusion: Many opportunistic fungi are important uncommon pathogens in saliva
and urine of immunocompromised patients.
اﻟﺨﻼﺻﺔ
 ﺗﻤﻴﻴ ﺰ اﻟﻔﻄﺮﻳ ﺎت اﻟﻨ ﺎدرة ﻣ ﻦ اﻟﻠﻌ ﺎب و اﻟﺒ ﻮل ﻟﻤﺮﺿ ﻰ ذوي اﻟﻤﻨﺎﻋ ﺔ اﻟﻤﻨﻘﻮﺻ ﺔ و ﻣ ﻦ أﻓ ﺮاد أﺻ ﺤﺎء:اﻷه ﺪاف
. وأﺟﺮاء ﻓﺤﺺ اﻟﺤﺴﺎﺳﻴﺔ ﻟﻠﻔﻄﺮﻳﺎت اﻟﻨﺎدرة ﺑﺎﺳﺘﺨﺪام ﻣﻀﺎدات ﻓﻄﺮﻳﺔ.ﻳﻤﺜﻠﻮن ﻣﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة
 ﻣﺮﻳﻀ ﺎ ﻣ ﻦ ذوي اﻟﻤﻨﺎﻋ ﺔ اﻟﻤﻨﻘﻮﺻ ﺔ )ﻣﺮﺿ ﻰ اﻷورام و داء120  ﺗﻀ ﻤﻨﺖ اﻟﺪراﺳ ﺔ:اﻟﻤﺮﺿﻰ و ﻃﺮاﺋ ﻖ اﻟﻌﻤ ﻞ
( و120)  و ﺷ ﻤﻠﺖ ﻋﻴﻨ ﺎت اﻹدرار2011 ﺟﻤﻌﺖ اﻟﻌﻴﻨﺎت اﻟﺴﺮﻳﺮﻳﺔ ﻣﺎ ﺑﻴﻦ ﺷ ﻬﺮ آ ﺎﻧﻮن اﻟﺜ ﺎﻧﻲ – ﺗﻤ ﻮز.(اﻟﺴﻜﺮي
 ﺗ ﻢ ﺗﻤﻴﻴ ﺰ.( ﻣ ﻦ ﻣﺠﻤﻮﻋ ﺔ اﻟﺴ ﻴﻄﺮة60) ( و اﻟﻠﻌﺎب60) ( ﻓﻲ اﻟﻤﺮﺿﻰ ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ ﻋﻴﻨﺎت اﻹدرار120) اﻟﻠﻌﺎب
اﻟﺨﻤ ﺎﺋﺮ اﻟﻤﻌﺰوﻟ ﺔ ﺑﻮاﺳ ﻄﺔ اﻟﻔﺤ ﺺ اﻟﻤﺒﺎﺷ ﺮ و اﻟ ﺰرع ﻋﻠ ﻰ أوﺳ ﺎط ﻣﺨﺘﻠﻔ ﺔ و آ ﺬﻟﻚ ﻓﺤﻮﺻ ﺎت اﻟﻜﻴﻤﻮﺣﻴﻮﻳ ﺔ و
. آﺬﻟﻚ ﺗﻢ إﺟﺮاء ﻓﺤﺺ اﻟﺤﺴﺎﺳﻴﺔ ﻟﻜﻞ ﻋﺰﻟﺔ ﻟﺴﺘﺔ ﻣﻀﺎدات ﻓﻄﺮﻳﺔ.API-٢٠ C اﺳﺘﺨﺪام ﻧﻈﺎم
 ﻋﺰﻻت ﻏﻴﺮ ﻣﺄﻟﻮﻓﺔ وﺻﻨﻔﺖ ﺿﻤﻦ ﺛﻼث7  آﺎن ﻣﻨﻬﻢ.  ﻋﺰﻟﺔ ﻣﻦ اﻟﺨﻤﺎﺋﺮ ﺧﻼل اﻟﺪراﺳﺔ110 ﺷﺨﺼﺖ:اﻟﻨﺘﺎﺋﺞ
 أرﺑﻌﺔ ﻋﺰﻻت آﺎﻧﺖ.أﺟﻨﺎس ﻣﺨﺘﻠﻔﺔ
C. neoformans  ﻋﺰﻟﺔ واﺣﺪة, Cryptococcus laurantii
 أﻇﻬﺮت اﻟﻌﺰﻻت.Rhodotorula rubra  و ﻋﺰﻟﺔ واﺣﺪةSaccharomyces cereviciae  ﻋﺰﻟﺔ واﺣﺪة,
.ﺣﺴﺎﺳﻴﺎت ﻣﺨﺘﻠﻔﺔ ﻟﻠﻤﻀﺎدات اﻟﻔﻄﺮﻳﺔ
 ﺗﻌﺪ ﺑﻌﺾ ﻣﻦ اﻟﻔﻄﺮﻳﺎت اﻻﻧﺘﻬﺎزﻳﺔ ﻣﻦ اﻟﻤﻤﺮﺿﺎت اﻟﻤﻬﻤﺔ ﻏﻴﺮ اﻟﺸﺎﺋﻌﺔ ﻓﻲ ﻟﻌﺎب و ﺑﻮل اﻟﻤﺮﺿﻰ:اﻻﺳﺘﻨﺘﺎج
.ذوي اﻟﻤﻨﺎﻋﺔ اﻟﻤﻨﻘﻮﺻﺔ
medical advance has improved
T hepreventive,
diagnostic
and

to immunosuppression may predispose
the host to an expanding group of
opportunistic
pathogens١.
The
increasing
population
of
immunocompromised patients has led

therapeutic capabilities for a variety of
diseases. However, certain therapies
like the cytotoxic and others that lead
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to infections with less common
organisms٢. On the other hand, the
severely immunosuppressed patients
have a state in which the immune
system is suppressed by medications
during the treatment of cancer or other
disorders as chronic renal failure and
diabetes٣,٤ .
Most fungal infections are caused
by common opportunistic fungi as
Candida species and Aspergillus spp.٥.
A number of non-Candida yeast like
fungi found an opportunity to colonize
and
infect
immunocompromised
patients. These organisms may occupy
environmental niches or be found in
food and water and can be normal
human microbial flora٦. The list of
these opportunistic yeasts is long, but
the main pathogen is Cryptococcus
spp., in addition to Rhodotorula spp.,
Malassezia spp., and Saccharomyces
spp., which emerging as significant
causes
of
infection
in
١,٦,٧
immunocompromised patients .
The techniques of antifungal
susceptibility test have now been
standardized, and in vitro antifungal
susceptibility test results of the drug
tested can be used to predict in vivo
clinical response١. The recognition of
unusual yeasts as agents of sometime
life–threatening infections and their
unpredictable antifungal susceptibility
increase the burden on the clinical
microbiology laboratory to complete
species identification and determine
minimal
inhibitory
(MIC)
٨
concentration . The aim of the study is
to detect rare fungi from saliva and
urine of immunocompromised (cancer
and diabetic) patients, and to test their
susceptibility to antifungal agents.

Materials and methods
One
hundred
and
twenty
immunocompromised patients were
included in this study. The males were
٥٤ (٤٥%) and females were ٦٦ (٥٥%).
The age of the patients ranged from ١٨٠ (mean±SD: ٥١.٤٨ ± ١٦.٤٢) years.
The immunocompromised patients
were: ٦٠ (٥٠%) diabetic patients with
uncontrolled diabetes mellitus of >٥
years duration. and their fasting blood
sugar more than ٢٠٠ mg/dL and ٦٠
(٥٠%) patients with different types of
cancer,
and under treatment with
chemotherapy.
Sixty
apparently
healthy
individuals were included in the
present study as a control group. They
were ٢٧ (٤٥%) males and ٣٣ (٥٥%)
females. Their ages ranged between ١٨٠ (mean±SD: ٥٠.١٢±١٥.٣٦) years.
These individuals were sex and age
matches with the immunocompromised
patients.
A total of ٢٤٠ samples were
collected from patients in Alwafa'a
Center for diabetes, Center of
Outpatients of Oncology and Nuclear
Medicine Hospital, and Center of
Outpatients in Ibn-Sina Teaching
Hospital. The samples were consisted
of ١٢٠ saliva and ١٢٠ urine samples.
From the ٦٠ control individuals, both
saliva and urine samples were also
collected and processed in the same
manner as for the patients.
Early morning saliva samples were
collected from all patients in dry sterile
wide mouth containers ٩ . The samples
brought to the laboratory within one
hour after collection. The mid stream
urine in the early morning was
collected from each patient after
cleaning the genital area into dry sterile
14
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plastic wide mouth container. The
specimens were transferred to the
laboratory without any delay ٥.
The saliva samples were used
directly for culture and direct
microscopical examination. Urine
samples were centrifuged for ٣ minutes
at ١٥٠٠ rpm. The supernatant was
discarded, and the sediment was used
for culture and direct microscopical
examination.
Isolation of the yeasts
A loopful (٠.١ml) of the clinical
specimen (saliva and urine) was
inoculated onto each of Sabouraud's
agar and Brain–Heart Infusion (BHI)
blood agar. The specimens were
streaked on all the surfaces of the
media to obtain separated colonies.
The plates then incubated aerobically
at ٣٧ ºC for ٢-٣ days. The cultures
were examined after the second day of
incubation and considered negative
after the third day, then discarded after
five days if no growth was obtained١٠ .
Direct examination
Two smears were prepared from each
clinical specimen. Wet mounted slide
with a drop of calcoflour solution and
a drop of ٢٠% KOH solution with
glycerin, then examined under ٤٠ X
fluorescent microscope٦. The second
heat fixed smear was stained by
Gram's method and examined under oil
immersion lens.
Identification
of
the
isolates
Lactophenol mount, biochemical tests
(API-٢٠, urease), germ tube test,
morphology on cornmeal agar Tween
٨٠, and capsule stain were used for
identification of the yeast species٦.

Antifungal susceptibility test
The standard disk diffusion method
was used to determine the sensitivity of
the uncommon yeast against different
antifungal agents (nystatin ٥٠ µg,
amphotericin B ٢٠ µg, fluconazole ٢٥
µg, voriconazole ١ µg, itraconazole ١٠
µg and Ketoconazole ١٥ µg) according
to Vale-Silva and Buchta١١.
A suspension of the tested yeast
compared to ٠.٥ McFarland scale was
prepared in a test tube. A sterile cotton
swab soaked in yeast suspension was
used to inoculate the organism onto the
surface of Muller–Hinton agar plates.
The plates were left at room
temperature for several minutes in
order to dry, then the antifungal disks
were placed firmly on the surface of
the inoculated plates using a sterile
forceps. The plates were incubated for
٢٤-٤٨ hours at ٣٧ ºC.
Results
Three genera of unusual yeasts were
identified in seven (٦.٣%) out of ١١٠
yeast isolates from ١٢٠ cancer and
diabetic patients from both saliva and
urine. No isolates of the opportunistic
unusual yeasts were identified from the
control group (Table١).
Five
isolates
of
genus
Cryptococcus were detected from
saliva and urine of the patients. One
isolate from saliva of cancer patient
identified as
C. neoformans. The
other ٤ isolates were identified as C.
laurantii, ٢ of them detected in saliva
of cancer patients, one from urine of
the same group of patients, While the
fifth isolate from saliva of diabetic
patient (Table ٢). Different tests were
used to identify the ٥ isolates. These
were direct examination of the clinical
specimens with different stains
15
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including capsule stain, and culture on
two types of media (Fig ١-A,B).
Additional identification tests namely
urease test and API-٢٠ C system which
identify the species of each isolate.
One isolate of the genus
Saccharomyces was detected from the
saliva of cancer patient (Table ٢). This
isolate grew well on Sabouraud's agar
with
dry white colonies and
microscopically showed budding yeast
cells with fragments of mycelial
elements (Fig١-C,D), and then
identified as S. cereviciae by API-٢٠
C system.
Rhodotorula was detected in saliva
of one cancer patient. Showing pink
mucoid colony on Sabouraud's agar
and large budding yeast cells in
lactophenol mount (Fig١-E,F). The
isolate gave positive urease test and
identified as R. rubra (mucilaginosa)
by API-٢٠ C system.

Sensitivity test
The results of the sensitivity tests
with the six antifungal agents used are
shown in Table ٣. The one isolate of
C.neoformans from saliva of cancer
patient showed sensitivity to nystatin,
fluconazole and itraconazole only. On
the other hand, the ٣ isolates of C.
laurantii from saliva of the patients
were sensitive to ketoconazole and
resist to itraconazole. Two isolates
sensitive to Polyenes and voriconazole,
and one sensitive to fluconazole. The
one isolate of C. laurantii obtained
from urine was sensitive only to
amphotericin B and ketoconazole, and
the sensitivity to nystatin was
excluded. Saccharomyces cereviciae
showed sensitivity to polyenes and
azole compound except itraconazole.
Lastly, R.rubra was sensitive only to
ketoconazole
and
voriconazole.

Table ١. Number and percentage of Candida species and unusual yeasts isolated from
the studied subjects.
Total isolates

Candida species

Studied subjects

Unusual yeast
species

No.

%

No.

%

No.

%

Cancer patients

٥٦

٥٠.٩

٥٠

٤٥.٥

٦

٥.٤

Diabetic patients

٥٤

٤٩.١

٥٣

٤٨.٢

١

٠.٩

Total

١١٠

١٠٠

١٠٣

٩٣.٧

٧

٦.٣

Control group

١٨

١٠٠

١٨

١٠٠

-

-

Number of specimens with ٢ species = ٤
Isolates from saliva and urine at the same time obtained from ١٦ patients.
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Table ٢. Number and percentage of unusual yeast species isolated from saliva and
urine of the immunocompromised (cancer, diabetic) patients.

Isolate species
Cryptococcus
neoformans
Cryptococcus
laurantii
Saccharomyces
cereviciae
Rhodotorula
rubra
Total

Cancer patients

Total
isolates

saliva

Diabetic patients

urine

saliva

urine

No.

%

No.

%

No.

%

No.

%

No.

%

١

١٤.٣

١

١٤.٣

-

-

-

-

-

-

٤

٥٧.١

٢

٢٨.٥

١

١٤.٣

١

١٤.٣

-

-

١

١٤.٣

١

١٤.٣

-

-

-

-

-

-

١

١٤.٣

١

١٤.٣

-

-

-

-

-

-

٧

١٠٠

٥

٧١.٤

١

١٤.٣

١

١٤.٣

٠

٠

Table ٣. Number of sensitive and resistant unusual yeasts isolated from saliva and
urine of patients to the antifungal agents.

Cryptococcus
neoformans
Cryptococcus
laurantii
Saccharomyces
cereviciae
Rhodotorula
rubra
Total

Itaconazole

Voriconazole

Ketoconazole

Fluconazole

Nystatin

Isolates

Total
No.

Azoles compound

Amphotericin- B

Polyenes group

S

R

S

R

S

R

S

R

S

R

S

R

١

١

٠

٠

١

١

٠

١

٠

٠

١

٠

١

٤*

٢

١

٣

١

١

٣

٤

٠

٢

٢

٠

٤

١

١

٠

١

٠

١

٠

١

٠

١

٠

٠

١

١

٠

١

٠

١

٠

١

١

٠

١

٠

٠

١

٧

٤

٢

٤

٣

٣

٤

٧

٠

٤

٣

٠

٧

S= Sensitive; R=Resistant
*One isolate of Cryptococcus laurantii from cancer patients in urine showed sensitivity to
amphotericin B and ketoconazole. Sensitivity to nystatin was excluded for this species.
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Fig. ١ unusual yeeasts:
A- Cryptococcus
C
s neoformanns on B.H.I bblood agar showing yellowish brow
wn mucoid
colonnies after ٥ days
d
of incubbation at ٣٧ºC.
B-Caapsule stain for C. neofformans froom culture showing
s
the capsules arround the
buddiing yeast cellls (arrowed)).
C-Sacccharomyces cereviciae on Sabouraaud's agar shhowing whitee, dry colonies after ٣
days of incubatioon at ٣٧ºC.
D-Laactophenol mount
m
of S.cereviciae
S
showing budding
b
yeeast cells with
w
short
pseuddohyphae (aarrowed).
٣ day
E-Rhodotorula ru
ubra on Sabbouraud's aggar showing pink mucoid colonies after
a
of
incubationn at ٣٧ºC.
F-Lacctophenol mount
m
of R. ru
ubra showinng large budd
ding yeast ceells (arrowedd).

examiination andd biochemiccal tests.
Winn
and
Coworkers
(٢٠٠٦)
thaat
most
mentiooned
fungal
identiffication aree based prim
marily on
the asssessment off colony mo
orphology
and microscopic
m
c features, but key
biocheemical tests may be reequired to
differeentiate bettween gennera and
speciees within a given
g
group.

Discu
ussion
The opportunistiic unusual yeasts
y
that
s
fo
ound on thee skin, in
are sometime
urine, sputum, annd in the digeestive tract
of healthy inndividuals may be
d
infectionns, as well
respoonsible for deep
as foor cutaneouus mucosal diseases.
Such deep infecttions are faccilitated by
f
that
immuunosuppressiion, or by factors
enablle these orgaanisms to prooliferate in
differrent sites of
o the boddy and to
penettrate deep in
n tissues١ .
T identificcation of thhe isolated
The
yeastts in the pressent study deepended on
the colonial
c
morrphology, microscopic
m

The issolates
Crypto
ococcus: tw
wo species in this
genus were idenntified. Cryp
yptococcus
m saliva of
neoforrmans was iisolated from
cancerr patient. K
Karkowska-K
Kuleta and
18
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Coworkers (٢٠٠٩) reported that C.
neoformans is less known that Candida
spp., but now a day the morbidity and
mortality caused by cryptococcosis is a
significant
problem.
Other
investigators
reported
that
C.
neoformans is a fungus that cause
disease
in
people
with
immunodeficiencies associated with
cancer related chemotherapy١٣. This
species was isolated and identified
previously in our locality by the
conventional method١٤ and API-١٠ C
system١٥. The second species was C.
laurantii which isolated from ٤ clinical
specimens, and identified by API-٢٠ C
system for the first time. It should be
noted that in a recent study comparing
efficacy of detection by API-٢٠ C
system in clinical laboratory, seven of
seven C. laurantii isolates were
correctly identified by using the API٢٠
C
system١٦.
Moreover,
identification
of
Cryptococcal
organisms based on solely upon
phenological characteristics may result
in mis-identification of Cryptocaccal
species. Different authors mentioned
that C. laurantii is only rarely isolated
clinically, but it has recently been
implicated in many cases among
immunocompromised
individuals١٧,
and as a non-neoformans Cryptococcal
spp. may be considered an emerging
infective species١٨ .
Saccharomyces:. One isolate of S.
cereviciae was detected during the
study from saliva of cancer patient.
Saccharomyces spp. are now among
emerging
causative
agents
of
opportunistic mycoses in patients who
are immunocompromised due to
various reasons١٩. Enache-Angoulvant
and Hennequin (٢٠٠٥) mentioned that
Saccharomyces
organisms
are
increasingly reported as agents of
invasive infection especially in
immunosuppressed or critically ill
patients, and the rate of carriage varies

according
to
the
population
investigated.
Rhodotorula: This genus contain
several spp. that may be present on the
skin and in the sputum, urine and
feces, and have been implicated as an
infrequent cause of infection٢١. The
main spp. is R. rubra٢. One isolate of
R. rubra from saliva of cancer patient
was identified in the present study. It
was reported that the risk factor for
infection
include
underlying
immunosuppression٢٢.
Other
investigators mentioned that most
infections caused by Rhodotorula spp.
have been associated with patients who
have
solid
tumor,
diabetes,
endocarditis and AIDS٢.
Susceptibility to antifungal agents
The antibiogram of the unusual yeasts
range from resistant to the most recent
azole and amphotericin B to those are
highly susceptible to all antifungal
agents١. The in vitro susceptibility
profile of ٧ isolates of uncommon
yeast that were detected in the clinical
specimens was
studied against ٦
antifungal agents. The susceptibility of
the isolates within genus Cryptococcus
was varies. Cryptococcus neoformans
showed susceptibility to nystatin,
fluconazole and ketoconazole. The ٤
isolates of C. laurantii varied in their
sensitivity, ٣ of them were susceptible
to amphotericin B, while ٢ to
voriconazole and one to fluconazole.
Moreover, all the isolate were resistant
to itraconazole but sensitive to
ketoconazole. The one isolate from
urine was excluded from the test of
sensitivity to nystatin. Averbuch et
al.٢٣ found that non –neoformans
Cryptococcus spp. are susceptible to
amphotericin B and various azole.
However, some isolates of C. laurantii
were found to be resistant to
fluconazole.
Moreover,
Bernal٢٤
Mortinez et al
reported that
amphotericin B was in vitro the most
active compound against all non19
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