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Abstract

Aim This study is done to find out the association of Candida species in urinary tract infections
in diabetic women. Objective To evaluate the susceptibility to candida species infection in
diabetic patients and to assess the incidence rate. Materials and methodsstudy is done in
patients visiting the general OP department. Samples were collected from patients who are
clinically proven diabetic. Early morning mid-stream urine samples were collected and
transported to the microbiology diagnostic lab. Samples were stored at 4°C. Samples were
inoculated on Nutrient agar, MacConkey agar and Sabouraud dextrose agar and incubated at
37°C for 24 hours. The growth on SDA was identified by gram's staining for the presence of
candida. The colonies confirmed for candida were subjected for Germ tube experiment, for the
confirmation of C. albicans. The results were tabulated and analysed. RESULTSAmong the total
number of 204 patients reported with the symptoms of urinary tract infections, nine of them
were positive for candidal infection ( 10.2 %), including 8 male and 13 female. Candida albicans
were isolated from 18 patients (85.7 %) samples and in 3 patient non albicans species.discussion
In this study, it is found that candida albicans is one of the common opportunistic pathogens in
immunocompromised patients. Conclusion Diabetic patients are more prone to candida
infections than other pathogens.

Keywords: Candida albicans; UTI infection; diabetic women; pathogens,innovative
technology,novel method.
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1. Introduction

Urinary tract infections (UTls) are caused by
microorganisms, usually bacteria that enter the

urethra and bladder, causing inflammation and
infection. Though a UTI most commonly happens in
the urethra and bladder, bacteria can also travel up
the ureters and infect the kidneys (Minardi et al.,
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2011).

Urinary tract infections are rare in adult males
younger than 50 years but increase in incidence
thereafter. Conditions of adult male UTls include
prostatitis, epididymitis, orchitis, pyelonephritis,
cystitis, urethritis, and urinary catheters (Odabasi and
Mert, 2020). Symptoms of UTI in males of cystitis are
frequent urination, persistent urge to urinate
(urgency), burning or tingling sensation during or just
after urination (dysuria), Low-grade fever, Cloudy
urine with a strong odor. Blood in urine (hematuria),
trouble urinating, especially if you have a problem
with your prostate. UTI Causes and Risk Factors and
the most common cause of a UTl in the urethra is a
sexually transmitted disease. Chlamydia and
gonorrhea are two STDs that can cause a UTI. STDs
are also the most common cause of UTls in younger
men. Prostate swelling can be predisposition to UTls
(Hooton, 2010).

UTls are most common in women because of their
susceptibility. Bacteria that live in the vagina, genital,
and anal areas may enter the urethra, enters the
bladder, and cause an infection. This can happen
during sexual activity when bacteria from your
partner's genitals, anus, fingers, or sex toys gets
pushed into urethra.The symptoms of UTl in females
are Pain or burning during micturation.

Urinary tract infections can be induced by stress.
Feeling highly stressed is not the direct cause, but it
leads to high levels of cortisol, which reduce the
effect of the immune system. Social stress produces
changes in the bladder over a spectrum ranging from
increased urinary frequency with reduced bladder
capacity to decreased voiding and an increase in
bladder capacity (urinary retention) (Levison and
Pitsakis, 1987).

The roles of the host and the pathogens in urinary
tract infections. Causes of acquired
immunosuppression include immunosuppressive
therapies, microbial infections, malignancies,
autoimmune diseases, and trauma. Irrespective of
the cause, an impaired immune system leads to
higher susceptibility to infections(Suzuki et al., 2014).
On the other hand, acute rejection requiring an
increase in the immunosuppressive medications may
result in poor inflammatory response against the
bacteria thus predisposing to urinary tract infections
as seen in 14.4% of previous study cohort
(Esmailzadeh et al., 2018)

UTls can cause serious problems in the elderly,
including permanent kidney damage and sepsis, a
generalized and  potentially life-threatening
infection. Read on to understand how UTls can affect
the elderly and how to recognize symptoms of this
common infection.Urinary tract infections are
common. But they increase the odds for delirium,
hospitalization and death in older adults who are frail
(Prasad, 2012) The symptoms of UTI in elderly are
Seniors experiencing UTls can show a sudden
change in behavior and symptoms that may appear
to be associated with cognitive issues, such as :
Frequent  falls,Confusion,Dizziness,Agitation  or
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aggression,Fatigue and lethargy,Decreased
appetite(Agagi et al., 2019).

Candida species and in particular, Candida albicans
are the most remarkable opportunistic pathogenic
fungi causing nosocomial UTls. Candidiasis is a
fungal infection caused by a yeast called Candida.
Candida normally lives on the skin and mucus
membrane in the body, in places such as the mouth,
throat, gut, and vagina, and Ureter. Candida species
are the most common cause of fungal urinary tract
infections (UTls). Candida UTls can occur in the lower
portion of the urinary tract or in some cases can
ascend up to the kidneys. The following can put you
at risk of developing a Candida UTI: having taken a
course of antibiotics(Yeshitela, Gebre-Selassie and
Feleke, 2012).

C. glabrata and Candida tropicalis are the next most
common species found in cultures of urine. Candida
parapsilosis, a common cause of candidemia in both
adults and neonates, is uncommonly isolated from
the urine of adults(Bonadio et al., 2006).

The most common of UTl's is Candida albicans
because Immune deficiencies may lead to an
imbalance between C. albicans, yeasts and the other
host normal flora. In this condition, the commensal
yeasts of Candida may convert into opportunistic
pathogenic microorganisms creating candidal UTls
in the host('Asymptomatic bacteriuria and urinary
tract infections in pregnancy’, 2016).

The most common condition to get the Urinary tract
infection is Candida Cystitis and pyelonephritis.The
urinary bladder may also be infected by Candida
spp. Normally, the urinary bladder is sterile, thus, the
presence of Candida spp. may lead to Candida
cystitis, which is known as a symptomatic lower
UTI(Saifuddin, no date).

HIV positive patients are also prone to urinary tract
infections. The incidence of urinary tract infections in
the HIV population is clearly related to infection and
immune function, determined by lymphocytes CD4+
cells  count.HIV-positive individuals have a
significantly higher risk of having small quantities of
a protein in their urine that indicates an increased risk
of both cardiovascular and kidney disease, according
to American researchers writing in the May 11th
edition of AIDS(Diseases et al., 2011).What is the
Colour of urine of HIV patient is Red-Brown Urine in
a Patient with Chronic HIV Infection and
Quadriparesis.Among HIV infected individuals,
asymptomatic UTI can progress to symptomatic UTI
characterized by mild irritation during voiding to
bacteremia, sepsis, and death(Kline and Lewis,
2016).

The most common causes of UTI in kidney transplant
patients and the major risk factors for UTI in the
kidney transplant recipient include bladder
catheters, handling and trauma to the kidney and
ureter during surgery, anatomic abnormalities of the
native or transplanted kidneys and
immunosuppression medication  (‘Urinary  tract
infection in patients with diabetes mellitus’, 1994).
Treatment of UTls in renal transplant patients is
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preferably with fluoroquinolone. TMP-SMX poses
the risk of inducing renal failure in the transplanted
kidney and consequently should be avoided unless
the patient's creatinine clearance is normal.
Asymptomatic bacteriuria should be treated for 10
days.Urinary tract infection is the most common
infectious  complication in  kidney transplant
recipients with a reported incidence of between
25%-75% (Ankel, Wolfson and Stapczynski, 1990).
UTI is more common in diabetics because the
patients with diabetes are more prone to get urinary
tract infection due to frequent urination and high
blood sugar level. The high sugar level gives a
favorable growth environment to the pathogens.
Early diagnosis and proper medication are necessary
for management of urinary tract infection in diabetic
patients.Are diabetics more prone to candida
because of Higher levels of glucose in the blood
make candida all the more likely, so diabetics who
have difficulty controlling their blood sugar may find
themselves  particularly ~ prone  to  yeast
infections.Diabetes can also lead to kidney
complications or increase risk of infections of the
urinary tract, both of which can make urine appear
cloudy. Urinary tract infections are common
complications of diabetes. That's because high
blood sugar can lead to sugar in your urine, and
sugar is a breeding ground for bacteria. If your
bladder doesn't empty completely when you urinate,
bacteria can hang around in your urinary tract even
longer (Asuke et al., 2020).

The influence of glucose metabolism is seen in many
infectious diseases, making diabetic patients more
vulnerable to sepsis and other serious sequelae of
bacterial invasion. Vaginal candidiasis is a common
problem if the glycemia is poorly controlled. The
level of glucose concentration in the blood after
ingestion of sugar seems to explain an increased
likelihood of recurrent infection. Specific immune
aberrations, such as an elevated T-helper 2 response
and a blunted T-helper 1 response, leading to
tolerance, may result in chronic recurrent
vulvovaginal candidiasis. In such patients, a low-
grade infection with frequent exacerbations is seen,
and treatment should be based on 24-hour glycemic
control and long intermittent treatment with
antifungals. Besides candidiasis, there is also
evidence of an increased likelihood of cystitis
(Niveditha and Niveditha Niveditha, 2012). Upper
urinary tract infections (UTls) are also a frequent
result of bladder colonization. Lethal
emphysematous nephritis due to Candida albicans
or gas-forming bacteria such as Escherichia coli,
Klebsiella, Proteus, streptococci, or enterococci are
known to occur in diabetic patients. Furthermore,
UTls in diabetic patients are difficult to eradicate and
need longer and intense antibiotic therapy.
Awareness of the increased likelihood of UTls,
frequent screening, and prolonged treatment in case
of cystitis are warranted. For the prevention of UTI
and bacterial vaginal infections estrogen therapy
may be as important as antibiotic therapy.
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Catheterization should be limited since it promotes
infection more in diabetic patients than in
nondiabetic patients. In the case of recurrent vaginal
candidiasis, tight control of glycemia is crucial, in
addition to prolonged, intermittent therapy with
antifungals(Shrestha, Baral and Khanal, 2019).

Urine test detects Candida are Candida casts in the
urine are indicative of renal candidiasis but are rarely
seen. With respect to culture, colony counts have not
proved to be diagnostically useful. In symptomatic or
critically ill patients with candiduria, ultrasonography
of the kidneys and collecting systems is the preferred
initial study(Patil et al., 2016).

The main diagnostic criteria is the number of
organisms per ml. Since urine is a good support
medium bacteria can grow easily. Mere presence of
an organism is not an indication of infection; thus the
count is significant. The most significant bacteriuria
is Tlakh bacteria per ml for coliform organisms (Patil
et al., 2016; Ramani and Sugil, 2020). The other
method is the pour plate method. A Germ tube
experiment is done to confirm Candida albicans. All
candida isolates are subcultured on Candida
indicator media to differentiate the other
species.Our team has extensive knowledge and
research experience that has translated into high
quality publication (Priyadharsini et al., 2018b);
(Vijayashree Priyadharsini, 2019); (Paramasivam,
Vijayashree Priyadharsini and Raghunandhakumar,
2020); (Priyadharsini et al., 2018a); (Paramasivam and
Vijayashree Priyadharsini, 2020); (Paramasivam,
Priyadharsini and Raghunandhakumar, 2020) ; (Girija,
Shankar and Larsson, 2020); (Jayaseelan and
Arumugam, 2020); (Ushanthika et al.,, 2021);
(Ramalingam, Selvi and Jayaseelan, 2019); (Kumar et
al., 2020); (Mathivadani, Smiline and Priyadharsini,
2020); (Samuel et al., 2021); (Samuel, 2021); (Barma
etal., 2021); (Teja and Ramesh, 2020);(Kadanakuppe
and Hiremath, 2016); (Jayaseelan and Paramasivam,
2020); (Jaisankar et al., 2020); (Girija and Smiline
Girija, 2021).

The aim of the study is to find out the association of
Candida species in urinary tract infections in diabetic
women.

2. Materials & Methods

Study is done in patients visiting the general OP
department. Samples were collected from patients
who are clinically proven diabetic. The patients were
informed about the study and after obtaining the
informed consent, early morning mid-stream urine
samples were collected in sterile disposable plastic
containers and transported to the microbiology
department. Samples were stored at 4 deg.C till it
was processed. Samples were inoculated on Nutrient
agar, MacConkey agar and Sabouraud dextrose agar
and incubated at 37 deg.C for 24 hours. The growth
on SDA was identified by gram's staining for the
presence of candida. The colonies confirmed for
candida were subjected for Germ tube experiment,
for the confirmation of C. albicans. The results were
tabulated and analysed.
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Sample Collection Method is Urinary tract infection
diagnosis method.Early morning first passed mid-
stream urine was collected. Refrigerator at 4 - 8
degree celsius. All urine samples were checked with
narrow range pH paper. Then 4 - 5 ml of urine is
transferred to a test tube and centrifuged at 1500
rom for 3 mins and the supernatant discarded and
the sediments were examined under 45 X objective
of the microscope. All samples were screened for the
presence of budding yeast and noted. Presence of
pus cells is taken as a sign of infection and sepsis.
All the urine samples were inoculated onto Nutrient
agar, MacConkey agar, Blood agar and Sabourd'’s
Dextrose Agar. The method used for enumeration is
the calibrated loop method. A loop with 4 mm
diameter is used to inoculate the samples. The
organisms grown were identified based on the
standard microbiological protocol. The details of the
organisms grown and the colony count were
tabulated for analysis.

3. Results

Our present study evaluated the No.of patient
samples collected in candida albicans among UTI
Infections.

No. patient samples | Candidal | Percentage
collected infection | association
204 21 10.2

Total ca ndlda positive

Total candida positive Male Female

Figure 1: Bar diagram showing total positive, male and
female distribution

Species association %
C. albicans Non albicans
85.7 14.3

SPECIES ASSOCIATION

m Species association % C. albicans

m species association % Non albicans

Figure 2: The species association in Candida albicans is
depicted in a pie chart. The species association % of
candida albicans is 86%, whereas the species
association % of non-candida albicans is 14 %.

From the above findings, there were 204 patient
samples obtained, with 21 people having candida
infection and a percentage association of 10.2. There
are a total of 21 candida positive cases, including 8
males and 13 females. The above Bar diagram shows
the total positive, male and female distribution
(Figure 1). Candida albicans accounts for 85.7
percent of the species association, whereas Non
albicans accounts for 14.3% (Figure 2). As a result,
the prevalence of candida albicans infection in the
urinary tract is high.

4. Discussion

In a cross-sectional study,(Umeh and Emelugo, 2009)
determined the fungal causative agents of UTls in
asymptomatic and symptomatic diabetic patients
and associated risk factors. Significant candiduria
was detected in 7.5% and 17.1% of asymptomatic
and symptomatic type 2 diabetic patients,
respectively. Among the isolated Candida, sp 84.2%
was observed in the asymptomatic diabetic patients
and the remaining 15.8% in symptomatic patients
(Esmailzadeh et al., 2018).

The colonization of the vagina in prepubertal girls
with Candida sp. is rare, as the low estrogen levels
during childhood result in a rich anaerobic vaginal
flora which inhibits Candida sp. Growth. In a recent
report, isolated Candida sp. in 39% of children with
type 1 DM between 8-16 years of age. The subjects
who had Candida sp. Colonization and candidiasis
were considered all acute. C. albicans was found in
50% of all cases, followed by C. glabrata (36.6%), C
krusei (3.3%), and C. dubliniensis (3.3%). Patients
with  VWC had a greater mean HbA1c when
compared to those without such infections, and the
authors thus suggested that patients with DM should
undergo periodic screening for genital candidiasis.
Similarly, Sonck et al.studied the anogenital yeast
flora of 166 diabetic girls of less than 15 years of age
with vulvitis, revealing that 55% were colonized,
mostly by C. albicans (Gonzalez-Pedraza et al., 2006).
Numerous studies have described the higher
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prevalence of asymptomatic UTI colonization and
symptomatic infection with Candida sp. in diabetic
women, and some studies suggest pregnancy as an
additional risk factor, although results are
inconsistent (Sewify et al., 2015).

A previous study shows that the most predominant
UTl's fungal species belonged to the Candida and
Saccharomyces genera. In a study of 251
women,(Fonck, 2000)demonstrated  that the
probability of UTI was 4-fold greater in type 1 DM
patients and nearly 2-fold greater in those with
gestational DM when compared to healthy pregnant
women. The report also highlighted the
predominant role of poor glycemic control in the
increased prevalence of UTI candidiasis in pregnant
women with type 1 DM.In(Chaudhary et al., 2020)
determined the prevalence of Candida sp. in Urethra
swabs of pregnant women from Serdang Hospital,
Selangor,  Malaysia, and their  antifungal
susceptibility. Results showed that 17.2% of the
specimens were Candida sp ,C. albicans being the
most common species detected (83.5%), followed by
C. glabrata(16%) and C. famata (0.05%) (Ghaddar et
al., 2020). All C. albicans and C. famata isolates were
susceptible to fluconazole, whereas C. glabrata
isolates had a dose-dependent susceptibility. The
authors concluded that the first trimester, the second
trimester, and DM were significant risk factors in
patients for the UTI candidiasis (p < 0.001). However,
other studies noted that DM or impaired glucose
tolerance during pregnancy was not connected with
UTI candidiasis.('Pathogenesis of bacteriuria in
women with diabetes mellitus’, 2002). explored the
prevalence of VVC in diabetic women versus non-
diabetic women and compared the ability of
identified Candida sp. isolates to secrete PL and
SAPs with the characterization of their genetic profile
(Mustafa, 2021). The study involved 80 females with
type 2 DM and 100 non-diabetics within the child-
bearing period. Results revealed that VVC was
significantly higher among the diabetic group (50%)
versus the non-diabetic group (20%), and C. albicans
was the predominant species in both groups (75% in
non-diabetics and 50% in diabetics), followed by C.
glabrata (20% in non-diabetics and 42.5% in
diabetics). They also found that Candida sp. isolated
diabetics secreted higher quantities of proteinase
than non-diabetics (87.7% and 65%, respectively),
especially for C. albicans and C. glabrata, but non-
significant associations between any of the tested
proteinase or PL genes and DM were
detected(Fisher et al., 1982). These results were—by
some means—in agreement with the ones from
other reports that also detected C. parapsilosis and
C. tropicalis in a group of diabetic women. (Segal,
Soroka and Schechter, 1984) detected poor PL
production in the isolated Candida sp. (causing
vulvovaginitis), of which 81.25% were C. parapsilosis,
30.43% C. albicans, and 18.75% C. glabrata.
Moreover, insignificant differences in the expression
of Candida sp. PLB1-2 genes and SAP1-SAP8 genes
between diabetic and non-diabetic women were
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reported by Bassyouni and colleagues. Still, they
concluded that the higher prevalence of VVC among
diabetics could be directly correlated to increased
SAPs production. The discrepancies between the
results of different reports may be due to changes in
growth conditions and host factors that alter the
gene expression qualitatively and quantitatively,
although findings suggest that the expression of
hydrolytic enzymes by Candida sp. is a multifactorial
process in patients with DM and the hyperglycemia
level is thus not the only implicated factor(Janifer et
al., 2009).

5. Conclusion

In the current study it is found that candidal
infections are more common in diabetic patients.
Since it is an opportunistic infection, the
predisposing factors should be given due
importance. As this study is conducted in diabetic
patients, the factors contributing will be multiple,
which are common in any diabetic patients. Candidal
infection should be considered as an indicator of the
poor resistance and their susceptible conditions to
any other infections. It is frequently found in COVID
19 cases that result in haematuria and resulting
complications.

It is thus necessary for the physician to examine the
patients reporting UTI symptoms in order to gain a
better understanding of the causes of the UTI.
Attention must be paid to potential predisposition
which can work as factors favoring reinfection,
because they disturb the normal storage-voiding
cycle or reduce body defenses. In particular, any
neurologic condition must be taken into account,
along with metabolic dysfunction (eg, diabetes),
gynecological disorders, and known infectious
diseases.
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