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Abstract: Background: Candida species are major pathogenic in immunocompromised patients that can be present
on all medical personnel and find it in infect hands that may be transferred to patients and even can cause their death
Objective: This study aimed at the isolation of Candida species from different fields were medical students.
Methods: This descriptive study was performed duration 6 months from October 2010 to March 2011. In total 385
students from different fields were sampled. Samples on Sabouraud dextrose agar medium with Chloramphenicol
were cultured. Candida species were identified by Corna meal gar medium, Chromagar absorbing and different
carbohydrates were used. Results: 116 out of 385 cases (30.2%) of the hand culture (of the candidates) were
positive. The most common species isolated Candida albicans was 70 cases (60.3%). Many species of Candida from
hands of nursing students, 17 (37.8%) were isolated. Conclusion: In different fields, hands of the medical students
could be containing of candidate, worthy people before contact with immunocompromised patients, to wash their
hands.
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1. Introduction Conteno has evaluated ICU ward air of Antonio
Candidiasis can occur in chronic, sub-acute hospital in Venezuela for presence of fungi and has
or acute forms. It has different clinical signs and isolated filament fungi like Aspergillus, Fusarium,
symptoms with causative agents including a wide Candida and ... from ICU ward air, and believes that
spectrum of endogenous and exogenous species of the number of patients being inflicted with such fungi
Candida. Candida species are present in the is on the rise (Conteno and Machado, 2004).
environment and can colonize on the skin or catheters Wisplinghoff has conducted a study and
through contaminated instruments or devices or hand stated that Candida species were an important cause
contacts. of hematologic nosocomial infections and that had
Candida species can produce infections in a increased mortality rate in these patients
suitable setting including heat, moisture, burn, significantly. In his investigation, average age of the
immune system deficiency, skin scratches, diabetes, patients was 52 years, their stay in the hospital before
leukemia or immune system suppressing drugs use. having positive blood culture was 21 days, and 57%
Candida species are among the most important of them were in ICU wards (Wisplinghoff, 2006).
causative agents of hospital acquired infections Chakrabarti and Kumar conducted another
(Rippon, 1988). study in Shandigar, India, in search of sources of
Fotedar has conducted a study on probable hospital acquired infections in burn care unit of
role of German cork roach as a vector in transmission Nehru hospital. In this study, samples were taken
of fungi, and the most prevalent fungi isolated from from wounds of the patients and also from
cork roaches present in the hospital were Candida surrounding environment and their evaluation
(Fotedar and Banerjee, 1992). showed contaminations with fungi like Aspergillus,
Hauer introduces pneumonia, bronchitis, penicillium, fusarium, and black fungi and yeasts like
UTI and septicemia as the most common hospital Candida albicans, Candida tropicalis, Candida krusei,
acquired infections in descending order and states and Candida parapsilosis (Chakrabarti, 1992).
that hospital acquired infections are most commonly In the year 2010, Hemandez reported a
seen among ICU patients, and this is because most spread of Candida parapsilosis in NICU of a hospital
ICU patients have debilitated immune system or use in Mexico which had caused fungemia in a number of
antibiotics (Hauer, 1996). those children. The same species were isolated from
Alvarez considers long time stay in ICU, palms of therapeutic personnel in that ward, and
over 65 year's age, female gender and antibiotics use sameness of both agents was approved through DNA
as influential in acquiring candiduria (Alvarez- analysis (Hernandez-Castro, 2010).

Lerma, 2003).
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In the year 2010, Gulia stated that
candidemia of immune deficient patients developed
through the hands of nurses was a non-deniable fact.
He evaluated 233 cases of candidemia in a
retrospective study and found that one fourth of those
patients had got candidemia and hospital acquired
infections through their nurses. Candida glabrata was
the most prevalent agent acquired from their blood
cultures (Gulia, 2010).

In the year 2007, Van Asbeck introduced
neonatal fungemia as a result of contaminated hands
of personnel in NICU ward of the hospital under his
surveillance. He reported the Candida parapsilosis
strains acquired from blood cultures and from hands
of personnel to be the same through RFLP method.
This study confirms other studies already carried out
in this relationship (Van Asbeck, 2007).

In the year 2007, Tamura isolated 23 yeasts
from catheters inside vessels and hands of personnel
of the hospital under his surveillance and stated that
the yeasts isolated from catheters were the same as
those isolated from the hands of personnel (Tamura,
2007).

In the year 2005, Bonassoli evaluated the
presence of yeasts on the hands of 86 hospital
personnel and isolated them from 59.3% those
people, Candida parapsilosis being the most prevalent
species isolated. Colonization of these yeasts on the
hands of hospital personnel results in sticking of
them on plastic surfaces and increasing their risk of
transmission to susceptible people (Bonassoli, 2005).

In the year 2001, Parry reported
osteomyelitis with Candida after vertebral column
surgery which had been developed due to presence of
Candida albicans under artificial nail of OR
technician. Fungi had been transferred to operation
field and had caused infection. He proposes that OR
personnel refrain from wearing artificial nails during
operation (Parry, 2001).

In the year 1995, Pertowski reported some

sternal wound infections with Candida albicans after
open heart surgery due to contaminated hands of a
nurse. The nurse in charge of changing dressings of
the wounds of these patients had had recurrent
vaginal infection with Candida albicans and had
transmitted the infection to the patients through her
contaminated hands (Pertowski, 1995).
Fungi are one of the most important factors in
development of nosocomial infections, and always
measures should be taken for destroying or reduction
of population of them(Fotedar and Banerjee, 1992).

The present study has been carried out in
Qazvin city of Iran due to importance of this issue.
2. Material and Methods

This is a cross-sectional study carried out in
the last quarter of 2010 and the first quarter of 2011,
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for 6 months, on 385 male and female students of
different fields and different years of medical
sciences university (including 75 nursing, 115
medicines, 130 health care and 65 dentistry students).
These numbers are proportionate with the population
size in each faculty.

Sampling was done through washing hands
in 20 ml of brain heart infusion agar culture media
placed in sterile nylon bags.

Then the bags were kept in 37 degree
incubator for 5 days and afterwards, they were
cultured on solid Sabouraud dextrose Agar
containing chloramphenicol at mycology lab of
faculty of medicine, and were kept at 25 degrees for 5
days for fungal growth.

Then, the grown fungi were identified
through routine mycology procedures like using germ
tube test, corn meal agar media plus tween 80,
CHROM agar and sugar absorption media (api 20
aux). Data were collected in questionnaires and
analyzed using descriptive statistic tools (tables,
diagrams).

3. Results

From 385 students evaluated, 116 cases
(30.2%) had at least one culture positive of the
Candida species of their hands. Prevalence of
positive cultures for Candida yeast from hands of the
students of different fields of Qazvin medical
sciences university were shown in table 1.

Table 1. Prevalence of positive cultures for Candida
yeast from hands of the students of different fields of
Qazvin medical sciences university

Study field Number Percent
Management 30 7.8%
Lab sciences 43 11.2%
Nursing 45 11.7%
Midwifery 33 8.6%
Medicine 68 17.7%
Health care 45 11.7%
Emergency 23 6%
Anesthesiology 24 6.2%
Dentistry 51 13.3%
Operating room 22 5.8%
Total 384 100%

Prevalence of Candida species isolated from
hands of the students of Qazvin medical sciences
university was shown in table 2.

From 145 male students evaluated, 45 cases
(31%) had at least one culture positive Candida
species of their hands, which was 29.7% in female
students (table 3).
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Table 2. Prevalence of Candida species isolated from
hands of the students of Qazvin medical sciences

university
Study field Number Percent
Candida albicans 70 60.3%
Candida parapsilosis 24 20.7%
Candida tropicalis 14 12.1%
Candida krusei 5 4.3%
Candida glabrata 3 2.6%
Total 116 100%

Candida albicans species was the most
prevalent species isolated from the hands of male
and female students, where 70 cases of the whole 116
positive cases (60.3%) belonged to this species (table
4), 74 cases of the whole 116 positive cases (63.8%)
belonged to B.Sc. students (table 5).

Table 3. Distribution of evaluated students in accordance with presence of Candida yeast on the hands and gender

Presence of Candida Yes No Total
Female 71(18.5%) 168(43.75%) 239(62.2%)
Male 45(11.72%) 100(26.04%) 145(27.8%)
Total 116(30.2%) 268(68.8%) 384(100%)
Table 4. Prevalence distribution of Candida species isolated from hands of the students according to gender
Candida species
Candida Candida Candida Candida krusei Candida glabrata Total
albicans parapsilosis tropicalis
Number (%) Number (%) Number (%) Number (%) Number (%) Number (%)
Female 43(37.6%) 15(12.9%) 8(6.9%) 3(2.6%) 2(1.7%) 71(61.2)
Male 27(23.3%) 9(7.7%) 6(5.2%) 2(1.7%) 1(0.9%) 45(38.8%)
Total 70(60.35%) 24(20.7%) 14(12.07%) 5(4.3%) 3(2.6%) 116(100%)

Table 5. Prevalence distribution of different Candida species isolated from hands of the students according to educational degree level

Candida species

Candida albicans Candida Candida Candida krusei Candida Total
parapsilosis tropicalis glabrata
Number (%) Number (%) Number (%) Number (%) Number (%) Number (%)

Associate degree 4(5.7%) 2(8.3%) 1(7.1) 0(0%) 0(0%) 7(6%)
B.Sc. 44(62.9%) 15(62%) 9(64.3%) 3(60%) 3(100%) 74(63.8%)
M.Sc. 3(4.3%) 0(0%) 0(0%) 0(0%) 0(0%) 3(2.6%)
Doctorate 19(27.1%) 7(29.2%) 4(28.6%) 2(40%) 0(0%) 32(27.6%)
Total 70(100) 24(100%) 14(100%) 5(100%) 3(100%) -

Table 6. Prevalence distribution of different Candida species isolated from hands of the students according to educational study field

Candida species

Candida Candida Candida Candida krusei Candida Total
albicans parapsilosis tropicalis glabrata
Number (%) Number (%) Number (%) Number (%) Number (%) Number (%)

Management 5(7.2%) 2(8.3%) 1(7.1%) 0(0%) 0(0%) 8(6.9%)
Lab sciences 9(12.8%) 3(12.5%) 2(14.3%) 1(20%) 0(0%) 15(12.9%)
Nursing 10(14.4%) 4(16.6%) 2(14.3%) 1(20%) 0(0%) 17(14.7%)
Midwifery 7(10%) 3(12.5%) 0(0%) 0(0%) 2(66.7%) 12(10.3%)
Medicine 12(17.1%) 4(16.6%) 2(14.3%) 0(0%) 0(0%) 18(15.6%)
Health care 7(10%) 2(8.3%) 1(7.1%) 1(20%) 1(33.3%) 12(10.3%)
Emergency 4(5.7%) 1(4.2%) 1(7.1%) 1(20%) 0(0%) 7(6%)
Anesthesiology 4(5.7%) 1(4.2%) 2(14.3%) 0(0%) 0(0%) 7(6%)
Dentistry 8(11.4%) 3(12.5%) 2(14.3%) 1(20%) 0(0%) 14(12.1%)
Operating room 4(5.7%) 1(4.2%) 1(7.1%) 0(0%) 0(0%) 6(5%)
Total 70(100%) 24(100%) 14(100%) 5(100%) 3(100%) -

From the whole 116 positive cases, 18 cases
(15.6%) belonged to students of medicine (table 6).
The highest rate of contamination belonged to
nursing students with 37.8%, followed by midwifery
students (36.4%), lab sciences (34.9%), medical
emergency (30.4%), anesthesia (29.1%), dentistry

(27.4%), operating room (27.2%), health care
(26.7%), management (26.7%), and medicine
(26.4%).
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4. Discussion and conclusion

In this study, many Candida species were
isolated from hands of the students of different fields,
which can produce hospital acquired infections in
susceptible people, and the most prevalent species of
which was Candida albicans. In this study on the
hands of nursing students, Bonassoli identified
Candida albicans as the most prevalent species too
(Bonassol and Svidzinski, 2002).
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Candida albicans has been introduced as the
most prevalent fungal species producing hospital
acquired infections in the mentioned articles, which
can be easily isolated from hands of ICU and surgery
personnel. Presence of yeasts on the hands of these
personnel is considered as the most important factor
in development of hospital acquired infections.

In the study, 37.7% of nursing students had Candida
yeasts on their hands; Orozco also stated that 32
percent of nursing students participating in his study
had Candida yeasts on their hands (Orozco, 2009).
Candida parapsilosis was the second yeast isolated
from hands of the students in our study, but Yildirin
introduced it as the most prevalent Candida species
found on the hands of hospital personnel under his
surveillance (Yildirin, 2007).

Hernandez-Castro also introduced Candida
parapsilosis as the most common Candida species
found on the hands of hospital personnel under his
surveillance (Hernandez-Castro, 2010).

Martins states that invasive Candidiasis in
immune-deficient patients has been on rise in recent
years and Candida albicans is still the most prevalent
species found in fungemia, but infections caused
from other non-albicans species in susceptible
patients are also on rise. Treatment of infections with
other non-albicans species is difficult due to their
resistance against azoles, and they are associated with
higher mortality rates.

Martins-Diniz repeatedly isolated yeasts
from room door handles of newborns and adults
(Martins-Diniz, 2005). In this study, hand washing in
liquid Sabouraud dextrose media method was used,
same method as used by Yildirin for detecting
Candida on hands of hospital personnel under his
surveillance (Yildirin, 2007).

Orozco also used the same method for
isolation of Candida on hands of NICU nurses under
his surveillance (Orozco, 2009). In this study, for
culturing from liquid to solid media, Sabouraud
dextrose Agar was used, as it was used in Orozco’s
study for appearance of yeast colonies on solid
culture media (Orozco, 2009).

In this study, corn meal agar api-20C AUX
and corn meal agar with shed kits were used for
detecting Candida species, again, in the same manner
as Yildrin used in his study (Yildirin, 2007).

Sahand also used CHROM agar media for
detecting Candida species (Sahand, 2009).

In this study, nursing students’ hands
contained the highest number of Candida compared
to other students, because of their longer presence in
hospital; and the same was true in Yildrin’s research
too (Yildirin, 2007).

Martins-Diniz found 32 species of fungi
from a surgery center and ICU including Candida
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spp. In 10.6% of cases, he isolated Candida from
pharynx of OR and ICU personnel (Martins-Diniz,
2005). The isolated candid's included Candida
albicans, = Candida  guilliermondii, = Candida
parapsilosis and Candida lusitaniae. Critical hospital
wards are in a great need for fungal population
reduction, since fungi can cause a wide range of
illnesses from respiratory allergies to disseminated
infections in susceptible people.

Nosocomial infections with fungal origin

have been on the rise in recent years, as is mortality
from such infections. Fungi causing systemic fungal
infections in human usually grow well at 37 degrees
centigrade, Candida albicans and Aspergillus
fumigatus being two typical examples of such fungi
(Parry, 2001).
Ahmad, having done an investigation, states that
Candida infection can be exogenous. He isolated
Candida from hands of nurses in three occasions
which had been isolated from blood cultures of ICU
patients (Ahmad, 2003).

Fanello also has stated after having done an
investigation, that incidence of hospital acquired
yeast infections in hospitalized elderly patients were
on the rise, which can be due to predisposing factors
like having prosthetic denture, poor oral hygiene,
using antibiotics, poor nutrition, long stays in
hospital, and endocrine diseases (Fanello, 2006).

Vazquez considers Candida glabrata
infections in his patients as a result of presence of
this yeast in hospital environment and on hands of
treating personnel (Vazquez, 1998).

In our study, also, this yeast was isolated
from hands of the students. Bonassoli, in his research
on nursing students evaluated hands and nasal cavity
of the 22 students before and 62 days after starting
education in hospital and found significant increase
in the number of yeasts after starting education in
hospital (Bonassol and Svidzinski, 2002).

Holder also insists on importance of regular
repeated hand washing in reduction of hospital
acquired infections and states that hand washing
education, especially for ICU personnel should be
considered as a constant concern. After 4 years of
education and continual follow up of ICU personnel
hand washing, he found a significant reduction in
mortality of ICU in-patients in his research.

Air and environment control of wards where
immune-deficient patients are being kept, is also an
important issue, because such patients are susceptible
to environmental fungi and pathogens transmitted to
them through personnel (Munoz, 2004). He also
insists on environmental disinfection, but it should be
noted that eliminated fungi of critical places are
replaced after disinfection, and so, disinfection of the

lifesciencej@gmail.com




Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

environment should continue constantly (Helder,
2010).

In general, in order to control fungal
infections in ICU, OR, and critical wards,
disinfecting rooms and devices, cleaning air
conditioning systems, minimizing traffic, personnel
hand hygiene and improving knowledge of personnel,
and hospital environment hygiene are beneficial.
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