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BACKGROUND: Candida species have emerged as the
predominant fungi found in urine samples. Notably, they
have become a significant cause of urinary tract infections,
especially in hospitalized patients, with a particular focus on
those in intensive care units. The objective of our study is to
find out the frequency of candiduria patients in ICU, s of
Rehman Medical Institute Peshawar. METHODOLOGY: The
observational cross-sectional study was carried out in
Rehman Medical Institute. 182 patient’s data were taken.

The secondary data have been taken through a self-administered questionnaire.
RESULTS: In our study total 182 patients were included, 34((18.7%) patients were
positive and 148 (81.3%) patients were negative. Out of 182 patients 100 were male and
82 were females. Out of 100 male Patients 11 (11%) were positive and 89 (89%) were
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negative while in 82 females, 23 (28.04%) were positive and 59 (71.95% ) were negative.
CONCLUSION: In our research study we concluded that the frequency of candiduria
were high in females as compare to male and also the frequency was high in those who
were above the age of 60.
KEY WORDS: Candida, Candiduria, UTI, ICU.
INTRODUCTION
Candida species, referred to as opportunistic pathogens(1). Under normal physiological
conditions they inhabit the external genitalia and mucosal surfaces of both male and
female individuals (2). Candida species have emerged as the predominant fungi found in
urine samples. Notably, They have emerged as a major contributor to UTI, especially in
those patients who are hospitalized, with a particular focus on those in intensive care
units (3). Candiduria is the medical term used to describe the presence of Candida
species in the urine. The condition can vary in severity, ranging from asymptomatic
candiduria, where there are no noticeable symptoms, to clinical sepsis, a severe and
potentially life-threatening infection(4). Candiduria is precisely defined as the condition
where there are more than 104 colony-forming units of Candida per millilitre of urine.
This quantitative threshold serves as a specific criterion for diagnosing the presence of
Candida in urine samples(2). Candiduria can, in some instances, lead to systemic
infection and candidiasis of particular concern is the development of candidemia,
carrying a high risk of morbidity and mortality(1). Candida species are responsible for
around 10–15% of UTIs acquired within healthcare facilities (nosocomial UTIs)(5). While
urinary tract infections are primarily caused by bacterial pathogens. Candida, which is
often overlooked, is gaining recognition as a contributing factor. There is mounting
evidence suggesting that the proportion of urinary tract infections attributed to Candida
species is on the rise, especially among critically ill patients(1). The occurrence of
candiduria in patients from a surgical intensive care unit can serve as an early indicator
of disseminated candidiasis, as evidenced by a recent study. In this investigation,
patients initially diagnosed with candiduria later progressed to candidemia. The study
found that 1.3–10% of patients with prior funguria experienced candiduria, and among
these cases, 0.4% eventually succumbed to the death(6).As indicated by certain reports,
candiduria impacts a significant number of patients, with approximately 78% of those
using urinary devices being affected(4). In urine samples, Candida albicans is the
predominant yeast, constituting 50% to 70% of candida isolates in different studies.
Subsequently, Candida glabrata and Candida tropicalis are frequently observed among
the identified species in urine cultures samples(7). Non Albicans Candida species, which
are increasingly developing resistance to anti-fungal medications(5). For example, some
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species of Candida, including Candida krusei and C. glabrata, show their nature
resistance to fluconazole(8).
CAUSES OF CANDIDURIA
As indicated by certain reports, candiduria impacts a significant number of patients, with
approximately 78% of those using urinary devices being affected like placing Foley
catheters. Some other insertions like double-J stenting, suprapubic catheters,
nephrostomy tubes, and undergoing haemodialysis were identified as factors that
increase the likelihood of candiduria.(4).

The widespread utilization of broad-spectrum antimicrobial agents and the use of
immune-suppressing drugs after organ transplants was found to raise the likelihood of
urinary tract infections by candida. Corticosteroids are also administered alongside
immune-suppressive medications like azathioprine and cyclosporine. These drugs work
to dampen the natural immune responses of the host against various organisms. The
belief was that reduced host immunity led to heightened fungal virulence. Urinary
infections are more frequently observed in females because of anatomical and
functional factors.(9). Being of advanced age is recognized as an additional risk element
for the onset of candiduria. Likewise, diabetes mellitus and dialysis have been identified
as a factors that increase the risk of developing of candiduria(10).
DIAGNOSIS
The initial indication of a fungal infection could be the detection of yeast through
microscopic examination. To examine a centrifuged sample, it's recommended to utilize
a Gram stain. When examining urine samples, Candida albicans, along with less frequent
species like Candida parapsilosis and Candida tropicalis, typically appear as budding
yeasts ranging from 4 to 10 micrometers in diameter, often exhibiting the formation of
hyphal elements. In contrast, smaller budding yeasts measuring 2 to 4 micrometers in
diameter and lacking hyphal structures are likely to be C. glabrata.

Standard urine culture methods commonly employed in clinical labs to identify
bacteria are also effective in detecting yeasts in urine, except for C. glabrata. While C.
glabrata thrives on blood agar, it has a slow growth rate, and colonies may not become
visible until 48 hours or longer. This growth delay often occurs after the time when
many laboratories typically discard culture plates initially arranged to assess bacterial
growth in urine(11).

In medical mycology, Sabouraud glucose agar is a commonly utilized medium for
isolating the majority of fungal pathogens. Nonetheless, accurately identifying yeasts
based on colony characteristics on this medium proves challenging, and discerning
mixed cultures is difficult. A novel specialized culture medium named 'CHROMagar
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Candida' has emerged, enabling the selective isolation of yeasts and simultaneous
identification of Candida albicans, Candida glabrata, Candida tropicalis, and Candida
krusei(12).

Various molecular methods have been employed to identify and categorize
Candida species, encompassing both DNA and non-DNA approaches. DNA-based
methods produce precise and consistently reproducible typing information, including
microsatellite length polymorphism and multi-locus sequence typing(13).
EPIDEMIOLOGY
Candida has been identified as the primary nosocomial pathogen found in the
urogenital tract of patients in ICU’s. The occurrence of candiduria in ICU patients ranges
from 19% to 44%, as reported in various studies. In a specific study conducted in Spain,
22% of patients who spent more than seven days in the ICU experienced candiduria(1).
In a research examination Candida species found in the urine of patients who are
hospitalized in the United States, Candida albicans constituted the majority at 52% of all
yeasts, with Candida glabrata following at 16%, candida tropicalis at 8%, Candida
parapsilosis at 4%, and Candida krusei at 1%.Conversely, a study conducted in Turkey
reported a greater occurrence of Candida albicans (44%) among all yeast species, with
Candida tropicalis (20%), Candida glabrata (18%), Candida krusei (6%), Ccandida famata
(5%), Candida parapsilosis (4%), Candida kefyr (2%), and Candida. guilliermondii (1%) as
the subsequent frequencies. In Ethiopian hospitalized patients who were diabetic , the
prevalent Candida species identified were Candida albicans (42.0%), Candida glabrata
(34.2%), and Candida tropicalis (15.8%)(14).

According to Artiaga Kobayashi et al. in Brazil, Hassaneen et al. in Egypt, and
Dalen et al. in the Ottawa canada, the ratio of candiduria among women was 57.8%,
61.9%, and 76%, respectively. Various global reports indicate variability in the prevalence
of candiduria among different countries, with rates of 14% in Egypt and 22% in Brazil (4).
RATIONALE
The previous study shows that there are mounting evidence suggesting that the
proportion of UTI caused by candida species is on the rise particularly those in ICU. No
such study has been conducted in Khyber Pakhtunkhwa. The rationale behind this study
is to address the growing concern of candiduria in Rehman Medical Institute. The
study's findings will provide valuable insights into the epidemiology of candiduria in the
specific setting of RMI hospital, Peshawar.
MATERIAL AND METHODS
Study Design
Our study design was an observational cross-sectional study.

https://pakjmcr.com/index.php/1/about


https://pakjmcr.com/index.php/1/about
Online ISSN Print ISSN

3007-2387 3007-2379

3879

Study Settings
We collected secondary data from the clinical laboratory of Rehman Medical Institute.
Study Duration
The study was conducted for the duration of 3-4 months.
SAMPLE SELECTION
Inclusion Criteria
Patients admitted in different ICU of RMI
Candida identified in urine samples.
Exclusion Criteria
Candida identified in other than urine sample in ICU patients.
Sample Size
We calculated the sample size through the formula n= p (1- p)z2 / e2 and our sample
size was 182.
Sampling Technique
All samples were collected by non-probability convenient sampling.
Data Collection Procedure
This cross-sectional study was conducted for 3-4 months at Rehman Medical Institute
Hayatabad Peshawar. Data was collected through a self-administered Questionnaire.
Ethical Approval
Institutional consent was taken from the department of microbiology at Rehman
Medical Institute (RMI) Peshawar, Pakistan. Data is kept confidential and only used for
academic purposes.
Data Analysis
For data analysis we use SPSS (Statistical Package for Social Sciences) software version
23.0.
RESULTS
Candida species have emerged as the predominant fungi found in urine samples. This
study shows the prevalence of CANDIDURIA in different ICU’s of RMI hospital Peshawar.
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Figure 1: Frequency of Candiduria in in ICU Patients.
Out of 182 patients, 34 (18.7%) patients were positive, and 148 (81.3%) patients were
negative as shown in (figure 1).

Figure 2: Gender distribution of Candiduria patients in ICU.
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Out of 182 patients 100 were male and 82 were females. Out of 100 male Patients 11
(11%) were positive and 89 (89%) were negative while in 82 females, 23 (28.04%) were
positive and 59 (71.95%) were negative. This chart shows high ratio of positivity in
females over males as shown in (figure 2).

Figure 3: Frequency of Candiduria patients in different ICU’s.
GH-ICU: Among total 70 patients 15(21.42%) were positive and 55(78.58%) were
negative as shown in figure.
Cardiac ICU: Among the total 50 patients 9(18%) were positive and 41(82%) were
negative as shown in the figure.
Surgical ICU: Among the total 42 patients 7(16.66%) were positive and 35(83.33%) were
negative as shown in the figure.
Pediatric ICU: among the total 20 patients 3(15%) were positive and 17(85%) were
negative as shown in the figure.
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Table 1: Age distribution of Candiduria Patients in ICU.

Among total 34 patients which are candiduria positive, we found 3(1.65%) patients from
1-15 age group and 16-30 age group, 9(4.95%) patients from 31-45 age group, between
46-60 there were 6(3.30%) patients and 13(7.14%) were above age of 60. However out
of 148 patients which are candiduria negative, we found 17(9.34%) patients from 1-15
age group, 16(8.79%) from 16-30 age group, 27(14.84%) from 31-45 age group,
35(19.23%) from 46-60 age group and 41(22.52%) were above the age of 60. The table 1
shows high ratio of candiduria in patients who are above the age of 60.
DISCUSSION
Candida species have emerged as the predominant fungi found in urine samples. As in
this study 182 patients were taken. The frequency of candiduria was 18.68% Among 182
patients 34 (18.68%) were positive, while 148(81.31%) were negative. Ghasemi et al in
their study analysed 200 urine samples, 23 patients (11.5%) tested positive for Candida
sp. in the culture. Specifically, 19 urine samples were from patients in ICUs, and 4 were
from patients in other wards in Iran (16). Claudia Castelo Branco Artiaga Kobayashi et al
reported in their study that among the 205 urine samples subjected to culture, fungi
were detected in 22% (45 patients), with Candida species being the isolated
microorganisms(3).

In results we found 18.68% positivity, in which male were 6.04% and female were
12.63%. Out of 182 patients, 100 male patients, 11(11%) patients were positive and
89(89%) were negative while in 82 female’s patients, 23 (28.04%) were positive and
59(71.95%) were negative. We found high frequency of candiduria in female patients. V.
C. Abishek et al found that Among 2,500 patients exhibited diverse growth, and a total
of 50 Candida strains were identified. The prevalence is higher among females (66%)
compared to males 34% (17). Ghasemi et al in their study analysed 200 urine samples,

Age Group Test Result
TotalPositive Negative

1-15 3(1.65%) 17(9.34%) 20(10.98%)

16-30 3(1.65%) 16(8.79%) 19(10.42%)
31-45 9(4.95%) 27(14.84%) 36(11.78%)

46-60 6(3.30%) 35(19.23%) 41(22.52%)

>60 13(7.14%) 53(29.12%) 66(36.26%)
Total 34(18.68%) 148(81.31%) 182(100%)
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23 patients (11.5%) tested positive for Candida sp. in the culture. Candida sp. was
detected in 88 (39%) of the male patients and 112 (61%) of the female patients(16).
In this research we found that the frequency of candiduria were high in General ICU. Out
of 182 patients, 15(8.24%) were positive in GH-ICU and 55(38.22%) were negative. In
Cardiac ICU 9(4.95%) were positive and 41(22.53%) were negative. 7(3.85%) were
positive in surgical ICU and 35(19.23%) were negative and in pediatric ICU the positivity
was 3(1.65%) and 17(9.34%) were negative. The pediatric ICU was having the low
frequency of candiduria.

Hassaneen et al conducted their research in Clinical Pathology laboratories and
various departments within Zagazig University hospitals in Egypt. The study involved
300 patients who were hospitalized and 50 healthy individuals as a control group. The
internal medicine ICU exhibited the highest incidence of candiduria at 27%, followed by
the surgery ICU at 18%, the internal medicine ward at 14.7%, and the lowest occurrence
was observed in the pediatrics department at 4%(18).

In result we found that the frequency of Candiduria was 18.68% in which greater
positivity 13(38%) were among those who were above the age of 60 years. we found
that 3(8.82%) patients from 1-15 age group were positive. From 16-30 age group
3(8.82%) patients were positive. From 31-45 age group 9(26.37%) were positive.
Between 46-60 there were 6(17.64%) patients positive. Yashavanth Rai et al in their
study of 2900 urine samples a total of 66 (2.27%)Candida species were identified. 4
(6.06%)) samples were from 1-15 age group ,8 (12.12%) samples were from 16-30 age
group , 15 (22.72%) samples were from 31-45 age group, 18(27.27%) were from 46-60
age group, The age group above 60 years exhibited the highest rates of Candida which
was 21(31.81%) (5).
CONCLUSIONS
In our research study we concluded that the frequency of candiduria were high in
females as compared to male and also the frequency was high in those who were above
the age of 60.
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