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CHAPTER I 

INTRODUCTION 

Diabetes is a condition in which regulation of the level of sugar in 

the blood has been altered. It is a chronic metabolic and degenerative 

disorder characterized by chronic raise in blood sugar with long term 

complications like retinopathy, nephropathy, generally accelerating 

macro- and micro-vascular changes. The hormone insulin is responsible 

for ensuring that blood sugar levels don’t get too high. Insulin, a 

protein-based hormone produced by the beta cells of pancreas, moves 

sugar from the blood into the cells and tissues.  

There are two main types of diabetes, Type I and Type II. Type I 

is primarily diagnosed in children and is considered to be an 

autoimmune condition. Type II is primarily diagnosed in adults due to 

lifestyle and other factors. Type II is the most common form. Diabetes 

mellitus is becoming one of the largest emerging threats to public 

health. Several immune alterations have been described in diabetes with 

cellular immunity being more compromised and with changes in 

polymorphonuclear cells, monocytes, and lymphocytes. DM individuals 

have higher glucose serum concentrations than healthy individuals 

(between 4.0 to 5.4 mmol/L or 72 to 99 mg/dL when fasting and up to 
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7.8 mmol/L or 140 mg/dL two hours after eating. HbA1c (glycosolated 

hemoglobin) ≤5.7%). 

 In type 1 DM, the pathogenesis is multifactorial  because of 

antibody-mediated autoimmunity, environmental toxins exposure, and 

major histocompatibility complex (MHC) Class II histocompatibility 

complex HLA-DR/DQ genetic polymorphisms. These features create an 

increased susceptibility to disease onset due to a continuous loss of 

insulin-producing β-cells in the pancreas, which is due to the T-cells’ 

infiltration through mitochondrial-driven apoptosis.  

On the other hand, in type 2 DM, there is an insulin resistance that 

is associated with changes in the mitochondrial metabolism with 

reduced mitochondrial density, ATP production and mitochondrial RNA 

(mtRNA) levels, as well as increased markers for oxidative stress. The 

chronic exposure of the circular mtDNA to these effects might trigger 

significant tissue modifications found in the pancreas and endothelial 

cells, leading to secondary vascular disease and causing cardiac, renal, 

ophthalmic, and neurological complications.  High prevalence of DM, 

cardiac, and pulmonary diseases can be found in senior patients with 

candidemia. The relationship between diabetes and candidiasis has been 

widely studied, particularly due to the increased susceptibility of 
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diabetic patients to fungal infections compared to those without DM. 

Several mechanisms are attributed to higher Candida sp. predisposition  

The main pathophysiologic and nutritionally relevant sugars in 

diabetic patients are glucose and fructose, but other simple carbon 

sources also play an important part in the growth of Candida sp. in DM 

patients. The growth rate of Candida sp. is directly related with the 

glucose concentration in blood. This may be linked to the frequent yeast 

infections that occur in non-controlled diabetic patients. 

 Candiduria refers to the presence of Candida species in urine. It 

is considered one of the most controversial issues in patient 

management. Neither the diagnosis nor the optimal treatment options 

are standardized. This is further complicated by lack of defined 

laboratory criteria for diagnosis as most of the studies were set for 

bacterial rather than fungal urinary tract infection (UTI). Furthermore, 

since Candida species is a known commensal of the genitourinary 

tract its presence in the urine sample adds ambiguity to making a 

definitive diagnosis of candidal UTI. Guidelines for diagnosis and 

management of candiduria have changed considerably over the past 

decades. In 1960s, the condition was believed to be benign with no 

intervention required. However, over the years new dimensions were 

added to address the issues associated with candiduria until the 

https://www.sciencedirect.com/topics/immunology-and-microbiology/commensal�
https://www.sciencedirect.com/topics/medicine-and-dentistry/genitourinary-system�
https://www.sciencedirect.com/topics/medicine-and-dentistry/genitourinary-system�
https://www.sciencedirect.com/topics/medicine-and-dentistry/urine-sampling�
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latest Infectious Diseases Association of America (IDSA) guidelines 

were published in 2009, which indicated that there was an increase in 

the incidence of candiduria caused by more resistant non-Candida 

albicans species. Further complicating the issue is the observation that 

candiduria may be the only indicator of a more serious invasive 

candidiasis, especially in immuno compromised patients. Long-

term urinary catheterization is considered to be the most significant risk 

factor for candiduria followed by antibiotic use and diabetes. It is an 

increasingly common finding in hospitalized patients. There has been a 

marked increase in opportunistic fungal infections involving the urinary 

tract, of which Candida species are the most prevalent. Candiduria may 

be a marker for hematogenous seeding in the kidney.  

In the vast majority of patients, however, candiduria most likely 

reflects colonization or infection of the lower urinary tract or the 

collecting systems of the kidneys. Candida colonization of the urinary 

tract is common in patients with diabetes mellitus. In patients receiving 

broad-spectrum antibiotics or immunosuppressants or those with long-

term urinary catheters, the clinical course of fungal urinary tract 

infection (UTI) vary from being an asymptomatic and self-limiting 

disorder to fungal septicemia, which can be fatal. 

https://www.sciencedirect.com/topics/immunology-and-microbiology/infectious-diseases�
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-candidiasis�
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-candidiasis�
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunocompromised-patient�
https://www.sciencedirect.com/topics/medicine-and-dentistry/urinary-catheterization�
https://www.sciencedirect.com/topics/medicine-and-dentistry/diabetes-mellitus�
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All Candida species are capable of causing UTIs, and in many 

centres worldwide, non-C albicans species now predominate. Among 

Candida species, C albicans is the most common isolated species 

according to epidemiological studies of fungal UTI. The newly 

emerging non-Ca.a albicans, including Ca. glabrata, Ca. krusei, and Ca. 

parapsilosis are also implicated as causative agents. However, these 

strains show more resistance to antifungal drugs, especially to the first-

line treatments. Some previous studies showed an increase in the 

incidence of Ca. glabrata infection which might be due to the extensive 

and long-term utilization of antifungal drugs such as azoles. Thus, the 

differentiation of diverse species of Candida in the laboratory seems 

imperative. 

 Anatomically, urinary tract infections (UTIs) –whether caused by 

fungi or bacteria– are categorized into two sections (lower and upper 

tract infections) which may occur in asymptomatic or symptomatic 

forms. 

According to numerous investigations, Candida species and in 

particular, Candida albicans (C.albicans) are the most remarkable 

opportunistic pathogenic fungi causing nosocomial UTIs. 



 

6 

Candida albicans and non–C.albicans Candida (NACA) species are 

considered important parts of microbial normal flora in the oral cavity, 

alimentary canal and vagina in a vast range of the healthy people. 

Furthermore, they colonize on the external side of the urethral opening 

in premenopausal and healthy females. Immune deficiencies may lead to 

an imbalance between C.albicans, NACA yeasts and the other host 

normal flora. In this condition, the commensal yeasts of Candida may 

convert into opportunistic pathogenic microorganisms creating candidal 

UTIs in the host. 

Despite the high rate of morbidity in UTIs caused by C.albicans, 

the mortality is low. However, the rate of mortality in patients with 

systemic candidiasis and AIDS is high. 

Because of the importance of UTIs caused by C.albicans, the present 

paper is aimed to review the different attributes of yeast and related 

UTIs (1).  

1.1 Candida albicans and virulence factors  

C.albicans as a diploid dimorphic fungus ranks first for causing 

systemic candidiasis and fungal nosocomial UTIs worldwide. The shape 

flexibility, as in switching between yeast and filamentous forms, is one 

of the most well known pathogenic factors in the dimorphic fungus 
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C.albicans. Additionally, there are several attributes such as adhesion, 

invasion, discharging hydrolytic enzymes, stereotropism 

(thigmotropism) and biofilm formation which are absolutely considered 

as pathogenic mechanisms pertaining to C.albicans.(1) 

1.2 Candida albicans and polymorphism  

Morphology of C.albicans determines the strategy of fungal 

colonization and infection. The three forms of C.albicans include 

spheroid–ovoid shape of single–celled budding yeast, loose septate 

pseudohyphae with an elongated ellipsoid appearance of the hyphae 

divisions as well as septate true hyphae.  

In accordance with recorded reports, yeast cells and true hyphae 

both directly contributed to UTI candidiasis and the pseudohyphal form 

of C.albicans is known as a switch construction of the fungus in vivo 

conditions. Therefore, an obvious morphological evolutionary pathway 

is seen in the life cycle of C.albicans. The filamentous form of 

C.albicans is an invasive morphology of the fungus which is observed in 

solid tissues, such as the kidneys, and is able to produce a huge amount 

of proteases. These enzymes are able to hydrolyze, disrupt and progress 

within the host tissues at an accelerated rate. In contrast, the yeast form 

of C.albicans with slight invasion ability is an effective pathogenic 
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morphology for disseminating in different parts of mucosal membranes 

and liquid– form structures of the host (1). 

Fig 1: Picture showing Candida albicans 
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 Fig 2: Candida albicans yeast and hyphae 

 

1.3 Adhesion and invasion  

In both life styles, including commensalism and pathogenesis, 

C.albicans utilizes a special set of proteins called adhesins to have 

successful adherence to the other cells of C.albicans, host cells or 

inanimate surfaces. Therefore, the first and essential factor for 

colonization of commensal or pathogenic strains of C.albicans is a 

strong attachment to prevent being washed away. Two sets of protein 

families belonging to C.albicans, including Als [agglutinin–like 

sequence (Als1–7 and Als9)] and Hwp1 (Hypha associated GPI– linked 
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protein) adhesins, mediate the activity of adhesion in the filamentous 

form of C.albicans. Among Als proteins, the Als3 has the key role in 

adhesion. The aforementioned proteins are the products of als and hwp1 

genes, respectively. 

On the other hand, invasion is a natural mechanism in the hyphal 

structure of pathogenic strains of C.albicans. Generally, there are two 

complementary invasion processes in which invasins are mediated for 

invading host cells. These processes are consisted to trigger endocytosis 

and the Trojan Horse mechanism (hyphal active penetration). 

The triggered endocytosis mechanism is mediated by determined 

proteins on hyphal cells’ surfaces called invasins. Invasins in both dead 

and living fungal cells are able to bind to host cells ligands, including 

E–cadherin on epithelial cells and N–cadherin on endothelial cells. The 

most important invasins involve Als3 and Ssa1 proteins. Als3 is an 

adhesin– invasin protein which is applied for adhesion and invasion in 

fungal hyphae of C.albicans. Furthermore, Ssa1 protein is a member of 

heat shock protein 70 (HSP70) which acts as an invasin in parallel with 

Als3 in C.albicans hyphal structures. Direct contact or contact sensing is 

known as the main factor for inducing hyphal growth, thigmotropism 

and biofilm formation. Abiotic or biotic solid surfaces stimulate the 

performance of switching yeast single cells into filamentous hyphae, 
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biofilm formation and invasion. According to different evidences, 

stereotropism and biofilm formation are known as important factors for 

pathogenicity in pathogenic strains of C.albicans (1). 

Fig 3 
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1.4 Candiduria 

The presence of Candida spp. such as C.albicans in the urine is 

known as candiduria. Candiduria is categorized into asymptomatic (in 

healthy people or patients) and symptomatic forms. Symptomatic 

candiduria is seen in patients with cystitis, epididymorchitis, prostatis, 

pyelonephritis and renal candidiasis. However, asymptomatic candiduria 

is mostly benign and is not counted as a definite disease. C.albicans is 

one of the most important fungal agents which may lead to candiduria 

(20% of nosocomial infections). A wide range of reported data shows 

that C.albicans ranks first for causing candiduria among more than 200 

Candida species. 

Symptomatic candiduria is normally seen in inpatients and 

asymptomatic candiduria is observed mostly in outpatients and healthy 

people. The prevalence of candiduria and the rate of its mortality be-

tween intensive care unit (ICU) inpatients is absolutely higher. 

Catheterization is recognized as the most common risk factor of 

candiduria in ICU patients. There are several reports claiming 

significant increase in NACA species UTIs and candiduria. Despite it, 

the prevalence of UTIs and candiduria caused by C.albicans dominates 

NACA species infections. Until now, the three most common species 

among young and adult individuals are reported as C.albicans, 
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C.glabrata, and C.tropicalis, respectively. However the rate of 

candiduria caused by C.parapsilosis is increasing among neonates. 

Fig 4: Colonies of different species of Candida 

 

 

The majority of people with candiduria show no clinical 

demonstrations or abnormalities. For this reason, the precise cost upon 

the medical health care society is not determined. Therefore, appropriate 

diagnostic methods and skilful personnel will help to decrease the 

unnecessary costs (1). 
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Predisposing factors causing UTI Candidiasis: 

1. Age 

2. Gender (Women) 

3. Genetic inheritance  

4. Antibiotic consumption for a long period 

5. Sex activity 

6. Diabetes 

7. Pregnancy 

8.  Hypertension 

9. Surgeries 

10. Immunosuppression 

11. AIDS 

12. Stone creation, 

13. Hospitalization 

14. Indwelling medical devices such as Catheter or Prosthesis 

15. Malnutrition 

16. Poor hygiene 

17. Unsuitable air conditioning 

18. Social behaviours 
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1.6 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. Sometimes, Candida cystitis may lead to symptomatic 

candiduria. Candida cystitis is identified via symptoms of high urination 

frequency, dysuria and hematuria. Candida pyelonephritis is a severe 

nosocomial upper UTI which may lead to candidemia and sepsis. The 

most predominant primary symptoms pertaining to candida 

pyelonephritis is reported as fever and candiduria. 
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Fig 5: 
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Fig 6: 

  Although candidal balanitis (CB) is known as a sexually 

transmitted disease (STD), the number of studies relating to CB is not 

significant. Normally, in STDs such as CB (in the male gender) and 

vulvovaginal candidiasis (VVC) (in the female gender) both sexual 

partners are involved. 

VVC is a common fungal infection among 75% of women around 

the world and is often easy to treat. This infection correlates with 

individual hygiene, sexual activities and social behaviours. 
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Fig 7: 

 

According to different studies in the USA, Brazil, Europe, Asia, 

north–east Africa (Egypt and Ethiopia) and Australia, the dominant 

Candida species is Candida albicans. However, the distribution of 

common NACA species causing UTIs, including C.glabrata and 

C.tropicalis, varies in the aforementioned regions. Some studies indicate 

the increase of VVC by C.glabrata among elderly women. 

The increase of candidiasis has led to the appearance of several 

antifungal drug resistant strains. Therefore, it is important to control the 

prevalence of candidal UTIs in determined intervals. CB and VVC are 
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linked to each other and can be recognized by detecting it in one sexual 

partner  

As the morbidity associated with CB and VVC is significantly 

high, gynecological consultation may lead to decreased incidence of 

genitourinary candidiasis in some cases. In clinical exams, the physical 

demonstrations and discharges of VVC are often helpful for an accurate 

diagnosis. In the case of CB, although the clinical demonstrations are 

nonspecific, it can be recognized by local erythema, papules and 

probable pustules together with pruritic signs and burning symptoms. 

The mortality rate among patients with CB and VVC without serious 

predisposing factors is low (1). 

1.7 Diagnosis and Management of Candiduria 

Candida species in the urine means that the patient has cystitis or 

pyelonephritis or only colonization of the perineum, indwelling urinary 

catheter. Currently, to reliably distinguish infection from colonization 

there is neither sensitive nor specific laboratory diagnostic tests 

available. However a step by step approach can be used for 

distinguishing candidal UTIs. 
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The steps for diagnosis and management of candiduria  are as follows.  

1. In the first step of candidial UTI diagnosis is  to find out whether 

the urine sample is contaminated or infected.  

2. To make sure that the results are accurate, the first positive urine 

culture must be repeated. A urine sample with 103–105 CFU/ml of 

urine confirms that candiduria is present. If accessible 

predisposing factor, such as a catheter are available it must be 

cultured too.  

3. Identify the Candida species albicans or non-albicans. 

4. Localize anatomic site or level of infection.  

Management is based on the anatomic site or level of infection. 

The management is as follows. 

i) Asymptomatic Candiduria : Look for high and low risk of invasion.  

Patients with the following are at high risk off invasive disease. 

1. low birth weight infant 

2. vascular indwelling catheter 

3. neutropenia 

4. waiting for invasive urologic procedure 

5. renal transplant 
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Those on high risk of invasive disease are started on Systemic 

antifungal treatment or risk factor modification such as remove or 

change urinary catheters, discontinue unnecessary antibiotics etc. 

Discontinuation of catheter alone results in 40% eradication of 

Candiduria. 

For those on low risk treatment is not indicated. If infection 

persists after 2 weeks re-evaluate. 

Thus for those with asymptomatic candiduria, 

• First line of treatment includes Modification of risk factors (rarely 

requires treatment). 

• Second line treatment includes Fluconazole given orally for 7–14 

days 

In symptomatic patients, fluconazole is the anti fungal drug of 

choice except for C. glabrata or C. krusei with dose of 200 mg/day, for 

7-14 days or intravenous amphotericin B deoxycholate 0.3-1.0 

mg/kg/day for   1-7 days. Fluconazole is potentially useful because of 

the following reasons 
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i) high concentrations of active drug in the urine,  

ii)  better tolerated and less likely to develop  resistance during 

therapy. 

 Flucytosine has excellent activity against non-albicans candida. 

ii) Candida cystitis: 

Treatment is indicated and drug of choice is according to the 

Candida species. 

First line treatment: Fluconazole, 200 mg per day orally for 7–14 

days  

Second line treatment: Amphotericin B bladder irrigation 

(50mg/L) for 5 days, iv amphotericin B 0.3 mg/kg single dose or 

flucytosine, 25 mg/kg per day orally for 7–14 d  

iii) Renal Candidiasis: 

Treatment is indicated and drug of choice is according to the 

Candida species. 

First line of treatment: Prolonged therapy with fluconazole for  

2 to weeks, 6 mg/kg per day, or Amphotericin B, 10.6 mg/kg per day. 
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iv) Candida Pyelonephritis: 

First line treatment: Adequate drainage is necessary. May need to 

replace a nephrostomy tube and identify local abscess complication by 

repeat imaging. 

Prolonged systemic antifungals is indicated for 6 weeks, 

parenteral amphotericin B >0.6 mg/kg/day or fluconazole 6 mg/kg/day. 

(2) (3)  
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CHAPTER 2 

JUSTIFICATION 

Candiduria is an endogenous type of infection emerging as the 

most common finding in hospitalized patients. The natural history of 

Candiduria is not clearly established (Weber et al, 1992). Candiduria is 

detection of yeast in urine which could be due to contamination during 

collection, colonization or in patients who have upper urinary tract 

infection (Kauffman, 2005) (4).  

Despite asymptomatic, the patients are usually very sick. The 

incidence of Candiduria has increased dramatically due to the increased 

use of indwelling catheters and it increases with the days of 

catheterization (Bose et al., 2011). Urinary catheters are a crucial 

attribute to virulence as they allow the yeast to attach to body sites and 

commence proliferation.  

Candida on its first interaction with the host cause subsequent 

colonization of surrounding tissue and dissemination throughout the 

body. Candida species are unusual cause of urinary tract infection in 

healthy individuals, but common in the hospital setting or among 

patients with predisposing factors (Fisher et al., 2011) (5). Until 

recently, Candida albicans was the species that received major clinical 
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attention. However, in parallel with the overall increase of fungal 

infections, it has been observed that infections caused by non- Candida 

albicans species are also emerging these days (Negri et al., 2012). 

C.krusei and C.glabrata are known for their innate resistance to 

fluconazole (Kashid et al., 2011).  

Therefore clinicians need to be aware of these factors before 

taking decision on treatment of candiduria after repeating second sample 

of urine which is confirmatory especially in case of asymptomatic 

patients and also identification of candida yeast to the species level is 

now required. As there was no report on candiduria from this part of the 

country, so this one year study was undertaken to find out the 

prevalence and risk factors of  candiduria among type 2 diabetic patients 

in a tertiary care hospital at Chennai, Tamilnadu. 
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CHAPTER 3 

AIM & OBJECTIVES 

1.  To find out the prevalence of Candiduria in Type 2 Diabetes 

Mellitus Patients. 
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CHAPTER 4 

REVIEW OF LITERATURE 

Yismaw at al conducted a cross sectional study in a tertiary care 

hospital in Ethiopia to determine the fungal causative agents of UTI in 

asymptomatic and symptomatic diabetic patients and associated risk 

factors between May and June 2010, with a total of 422diabetic patients 

with asymptomatic UTI (n = 387) and symptomatic UTI (n = 35) were 

investigated for UTI.  

The results showed the mean age range of the participants to be 

20 to 84 years (mean, 42.3 years). Significant candiduria was detected in 

7.5% and 17.1%of asymptomatic and symptomatic diabetic patients, 

respectively. The overall prevalence of significant candiduria in both 

groups was 8.3%. Candida species were isolated in 38 urine samples. Of 

these, 84.2% were from the asymptomatic diabetic patients and 

remaining 15.8% were from the symptomatic patients. The most 

common species were C albicans (42.0%), C glabrata (34.2%), and 

C.tropicalis (15.8%). Significant candiduria was strongly associated 

with being female (6). 
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Woldemariam et Al conducted a study in a tertiary care hospital 

with a total of 248 diabetic patients with asymptomatic and symptomatic 

UTI were investigated for common uropathogens. Clean catch mid-

stream urine specimens were collected from each study subjects. 

Uropathogens were isolated and identified by using conventional 

standard techniques. Samples were cultured on Blood agar, MacConkey 

agar and Sabouraud Dextrose Agar which showed the overall prevalence 

of uropathogens among diabetic patients was 56/248(22.6%) of which 

21/177(11.9%) and35/71(49.3%) had asymptomatic and symptomatic 

UTI respectively. E. coli 13/56(23.2%), Coagulase negative 

Staphylococci(CONs) 7/56(12.5%), Enterococcus Spp.6/56 (10.7%), 

Candida albicans 10/56(17.9%) and Non-albicans Candida Spp. 

56(16.1%) were the commonest isolated uropathogens.  

In this study uropathogens were significantly associated with 

being type II diabetes patient and having previous UTI history. Both 

gram positive and gram negative bacteria showed resistance to most 

tested antibiotics. Drug resistance to two or more drugs was observed in 

81.1% of bacterial isolates (7). 

Joshi et Al conducted a study from Jan 2012 to Dec 2012 on 

urinary catheterized patients to find out the prevalence and risk factors 

of nosocomial candiduria in a tertiary care hospital of Haryana. Samples 
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were collected at the time of admission and after 72hrs of admission. 

Then in case of positivity, samples were repeated. Standard protocol 

was followed for species identification. Out of 500 urine samples from 

catheterized patients, the prevalence of Candida spp. was 12% with 60 

isolates.  

The species wise distribution among Candida isolates was 

Candida albicans 40(66.7%), C.tropicalis 12 (20%) and C. glabrata 8 

(13.3%). Rate of pyuria and fungiuria was documented with the 

prolonged days of catheterization in the present study. Extremes of age, 

diabetes and post surgical procedures were the predisposing factors. The 

present study reveals the emergence of nosocomial Candiduria in which 

non-albicans are replacing the albicans (8). 

Yadav et al in his study in North India for the prevalence of UTI 

among diabetic patients showed that out of 100 diabetic patients 40 were 

males and 60 were females. Among them, 38 patients found to be 

suffering from UTI, in which 14 (36.84%) and female were 24 

(63.16%). Escherichia coli22 (57.90%) was most prevalent causing UTI, 

followed by Staphylococcus aureus 8 (21.05%), Klebsiella species 

6(15.79%), Pseudomonas species 1(2.63%) and Enterococcus species 1 

(2.63%). which concludes by saying that hyperglycemia is the main 
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cause of prevalence of urinary tract infection among the diabetic 

patients (9). 

Esmailzadeh A et al conducted a cross sectional study among 400 

type 2 diabetic patients from November 2015 to September 2016 at 

diabetic care unit, Mashhad University of Medical Sciences, Iran to 

evaluate candiduria among diabetic patients and their blood glucose 

control.. Clean catch midstream urinary sample of 400 type II diabetic 

patients were collected centrifuged , the sediments were examined by 

direct examination and were cultured on Sabouraud dextrose agar.  

The Candidal colonies in the clean catch midstream urine were 

counted after incubating the plates for 2-3days at 35°C. The isolates 

were identified by matrix-assisted laser desorption ionization-timemof 

flight mass spectrometry (MALDI-TOF MS) system .Among the 400 

diabetic patients, 40 patients (Male 12.5% and female 87.5% ) tested 

positive for Candiduria with a colony count of ≥1 × 103 CFU/mL. The 

Candida species were C. albicans (46.4%), C. glabrata (42.8%), C. 

kefyer (7.2%) and C. krusei (3.6%). The statistical analysis showed a 

significant association between gender and candiduria (P = .006). The 

urine pH of diabetic patients was from 5 to 8 and most patients with 

urine pH of candiduria patients was in the range of 5-6.55% Candiduria 
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patients had glycosuria in a trace amount (≥3 pluses).80% of the 

diabetic patients with candiduria had HbA1c level was more than 7 (10). 

Kallianpur Et Al in the study done among patients to estimate 

salivary glucose in patient with diabetes and healthy individuals, to 

determine total candidal counts as well as different candidal species in 

the saliva of patients with diabetes and non diabetics. 

From all the salivary samples, salivary glucose estimation was 

done using the glucose oxidase‑peroxidase method. Candidal 

colony‑forming units (CFUs) were determined from all the salivary 

samples. CHROMagar Candida medium was used for the identification 

of various Candida species and the results showed that the mean salivary 

glucose levels were higher in Group I followed by Group II and Group 

III. The mean candidal CFU was significantly higher in Group I than in 

Group II and Group III (11).  

 Dorko et al in their study showed that patients in various clinical 

states of diabetes mellitus were detected in urine, in the material taken 

from the mouth cavity, nails, skin lesions, ears and eyes, by cultivation 

on the Sabouraud agar, CHROM agar Candida, and by saccharide 

assimilation. In the group of diabetics with symptoms of oral candidiasis 

and denture stomatitis C. albicans was identified in 8 cases, C. tropicalis 
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in 3, C. parapsilosis in 2 cases; 1 strain of C. guilliermondii was also 

isolated. In patients with urinary tract infections the presence of C. 

albicans was shown in 12 cases; C. parapsilosis was detected in 6 cases 

and two strains of each C. tropicalis and C. krusei were also isolated. In 

patients with leg ulcers C. albicans (25 cases), C. parapsilosis (5),  

C. tropicalis (3) and one strain of each C. krusei and C. robusta were 

isolated. Otomycosis was associated with one strain of C. albicans,  

C. parapsilosis, C. tropicalis and C. guilliermondii. C. albicans was most 

frequently associated with onychomycosis, paronychia and 

endophthalmitis; C. parapsilosis was the second most rated yeast (12). 

 Zarei-Mahmoudabadi et Al showed that nosocomial infections are 

usually acquired during hospitalization with the aim to determine the 

prevalence of candiduria and urinary tract infection in patients admitted 

in Iran.Ten µl of uncentrifuged sample was cultured on CHROM agar 

Candida plates and incubated at 37°C for 24-48hr aerobically showing 

the prevalence of candiduria in subjects which showed 16.5% that 

included 65.1% female and 34.9% male. The most common isolates 

were C. albicans (53.3%), followed by C. glabrata (24.4%),  

C. tropicalis (3.7%), C. krusei (2.2%), and Geotrichum spp. (0.7%) 

Urine cultures yielded more than 10,000 yeast colonies in 34.1% of 
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cases, and the major predisposing factor associated with candiduria was 

antibiotic therapy (69.1%).(13) 

Binelli et al showed that candiduria is associated with the 

occurrence of nosocomial candidaemia. In the case-control part of the 

study, 115 cases (nosocomial candidaemia) and 115 controls 

(nosocomial bacteraemia) were similar in age, severity of condition and 

time of hospitalisation. There was a significant association of 

candidaemia with candiduria (OR 9.79; 95% CI 2.14–44.76). In the 

microbiology part of the study, 23 pairs of Candida-positive urine and 

blood cultures were obtained from 23 patients. In ten (43%) cases, the 

urine and blood culture isolates belonged to different species, and 

molecular typing showed a difference in two of the 13 cases yielding the 

same species from both specimens. Overall, there was a significant 

association between candiduria and candidaemia, but the Candida 

isolates from urine and blood were different for 52% of the patients. 

Thus, the data indicated that the urinary tract was probably not a source 

for the candidaemia (14). 

Jacobs at Al conducted a retrospective cohort study of a random 

sample of 305 hospitalized patients with candiduria at four U.S. medical 

centres from January 2010 to December 2013. Patients were classified 

as asymptomatic or symptomatic based on established criteria, and data 
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were collected by chart review. Infectious Diseases Society of America 

(IDSA) treatment guideline adherence and its association with clinical 

outcomes, including candiduria recurrence (short- and long term) and 

30-day readmission, were assessed. Eighty percent of patients were 

classified as having asymptomatic candiduria. Overall, 143 (47%) 

patients were not managed according to recommended guidelines, 

including 105/243 (43%) in the asymptomatic candiduria group and 

38/62 (61%) in the symptomatic group (P -0.01). Discordance among 

asymptomatic patients was driven by overtreatment with an antifungal 

(98/105 [93%]).  

Thirty-three percent of patients with asymptomatic candiduria not 

managed according to the guidelines were treated for over 7 days, and 

5% received over 14 days of therapy. Fluconazole was the most 

commonly used empirical antifungal among asymptomatic candiduria 

patients (96%), followed by micafungin (4%). Asymptomatic candiduria 

patients not managed according to the guidelines had a trend toward 

higher 30-day readmission (35% versus 26%, P-0.27) (15).  

Afagh fazeli et al. conducted a cross-sectional study in Imam 

Khomeini and Mostafa Khomeini hospitals in Ilam, western Iran on 

hospitalized patients from January 2016 to December 2016. Urine 

samples of 195 hospitalized patients were collected for diagnosis of 
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candiduria during a period of 4 months. Conventional methods were 

used for primary identification. PCR profile was carried out. 195 

patients aged 14-93 years, not receiving antifungal drugs for prophylaxis 

or treatments were enrolled. Underlying conditions such as blood 

pressure diabetes mellitus, indwelling urinary catheters and antibiotic 

therapy were seen.  

The urine cultures of 18 (9.7%) patients yielded Candida species 

with colony count ranging from 2000 to >105 cfu/ml out of which 7 

(8.75%) were male and 11(9.6%) were female. In statistical analysis 

there was no statistical correlation between sex and candiduria (P<0.42) 

whereas there was significant correlation between diabetes mellitus, 

indwelling urinary catheters and antibiotic therapy with 

candiduria(P<0.05).(16) 

Manzano-Gayosso et al conducted a study in 50 type 2 diabetes 

mellitus patients to determine candiduria in type 2 diabetic patients. Of 

the 50 patients 24 patients and 26 patients had controlled and 

uncontrolled type 2 diabetes respectively. 23 patients were found to 

have candiduria of which 17 were from uncontrolled diabetic patients. 

C. glabrata (48%) and C. albicans (35%) were the species isolated. In C. 

glabrata isolates antifungal such as Itraconazole, ketoconazole and 
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amphotericin B showed less antifungal activity, whereas higher 

antifungal activity was seen for fluconazole and voriconazole (17). 

According to study done by Toyo SP et al. in the ICU population 

the incidence of candiduria is increasing which ranges from 19 to 44%. 

The presence of symptoms and signs of UTI, the colony counts in the 

urine are not helpful in interpretation of clinical importance of 

candiduria. In many ICU studies urine culture of 103cfu/ml indicates 

positive for candida whereas104 cfu/ml indicates heavy Candiduria.The 

commonest species are C. albicans and  C. glabrata . The important 

predisposing factor for Candiduria in ICU patients is catheterization of 

the bladder, other risk factors include age more than 65 years, female 

sex,  prior use of antibiotics, diabetes mellitus, TPN, extended hospital 

stay before admission  in ICU and mechanical ventilation. After 

adjusting for other co variants candiduria leads to 3 fold increase in the 

probability of death in the ICU. The mortality with ICU Candiduria 

reaches upto 50%. Candiduria is also a marker of heavy colonization 

and it can be associated with disseminated infection. In the critically ill 

patients Candiduria should not be ignored in the absence of sepsis. 

Fluconazole prevents invasive Candidiasis (18) 
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Falhati et al conducted a retrospective cross sectional study on 

305 diabetic patients referred to the diabetes research center, Hamedan, 

Iran.  Urine and blood specimens were collected and urine analysis, 

urine culture, FBS, and HbA1c tests were performed. Positive cases were 

subjected to colony count and the causative agents were subsequently 

identified through the routine identification tests, as well as colony color 

in CHROMagar Ca. Among the 305 cases, 38 (%12.5) were positive for 

candiduria.  

Causative agents were identified as Candida glabrata (n=19, 

50%), C. albicans (n=12, 31.6%), C. krusei (n=4, 10.5%), C. 

tropicalis (n=2, 5.3%), and C. kefyr (n=1, 2.6%). According to the 

results of the statistical analyses, there were significant association 

between candiduria and female gender, high FBS and urine glucose, 

uncontrolled diabetes (HbA1c ≥8), and acidic urine pH (P<0.05) and the 

assimilation patterns in API 20 C auxanographic method. 

Goswani et al conducted a study that included 85 consecutive 

patients with diabetes mellitus (type 2=70 and type 1=15) and 62 non-

diabetic women who had clinical signs and symptoms of VVC and in 

whom evidence of candidiasis was documented by presence of yeast on 

direct microscopy followed by culture. Single dose fluconazole (150 

mg) was given orally to all the subjects in a supervised manner. Subjects 
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were reassessed on 14th day after fluconazole therapy and a repeat high 

vaginal swab was taken for direct microscopy and fungal culture. Total 

glycosylated haemoglobin (HbA1) was measured to assess glycaemic 

control. There were no significant differences in the frequency of 

pruritus (55.9 vs. 56.7%), vaginal discharge (63.8 vs. 69.0%), 

dyspareunia (25.0 vs. 20.0%), and percentage yeast positivity (67.5 vs. 

54.7%) between diabetic and control groups before the start of 

fluconazole therapy.  

Following fluconazole therapy, vaginal discharge on examination 

and yeast positivity on direct microscopy continued to remain positive 

in higher percentage of subjects in the diabetic group as compared to 

non-diabetic subjects (52.5 vs. 36.4%; P =0.22 and 50.7 and 29.0%, 

respectively, P =0.07, respectively). Overall 67.1% of patients with 

diabetes and 47.3% of controls continued to show persistence 

of Candida growth on high vaginal swab culture following fluconazole 

treatment (P=0.042). Candida glabtara was the most common species 

isolated in patients with diabetes mellitus and its frequency was 

significantly higher in them when compared to control group (54.1 vs. 

22.6%, P<0.001). C. albicans was the most common species isolated in 

controls. Species-specific response to fluconazole showed that 81.3% of 

patients in the diabetic group and 78.6% of the non-diabetic controls 
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continued to show fungal growth when C. glabrata was the organism 

grown (P=0.99). However, in case of C. albicans, 45.4% of the patients 

in the diabetic group and only 21.5% of the controls had 

persistent Candida growth following fluconazole therapy (P=0.22).  

Hence overall only one third of patients with diabetes mellitus 

and VVC respond to single dose 150 mg of fluconazole therapy. 

Limited response in the clinical symptoms and culture negativity 

following single dose fluconazole therapy in diabetic subjects with VVC 

is explained by the high prevalence of C. glabrata in them. 
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CHAPTER 5 

MATERIALS AND METHODS 

5.1 Study design:  

Cross sectional study 

5.2 Study period:  

May 2017-June 2019 

5.3 Study area:  

Govt.Kilpauk Medical College,Chennai 

5.4 Study population:  

Known case of Type 2 Diabetes Mellitus patients attending the 

medical OPD, Govt. Kilpauk Medical College, Chennai. 

5.5 Sample Size:  

As per the study done by Yismaw et al, the 

  5.5.1 Inclusion criteria:  

Type 2 Diabetes Mellitus patients 

    5.5.2 Exclusion criteria: 

 Type 1 Diabetes 

 Recent use of antibiotics 

 Patients on immuno suppressive therapy 
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 Patients with indwelling urinary catheter  

Symptomatic patient means, patients presenting with Dysuria, 

Abdominal pain and Fever. 

Known case of Type 2 Diabetes Mellitus patient Fasting blood 

sugar and Post Prandial blood sugar levels measured.  

Routine haemogram, urine analysis, x-rays chest, ECG, liver and 

renal function tests, lipid profile, were performed in every case. 

Collection of specimen- midstream urine specimen was collected 

from each patient, in a sterile container, samples were immediately sent 

to microbiology lab. 

Urine Culture was done and Urine sample were cultured on SDA 

medium - the growing fungi were identified according to the standard 

microbiological methods. 
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Fig 8: Candida Albicans Sabouraud Dextrose Agar 

 

Processing of sample 

The urine sample was subjected to: 

Wet mount examination: 

10-12 WBCs / HPF were considered significant and in addition, 

presence of red cells, Casts, crystals, yeast cells were noted. 

 



 

43 

Culture: 

Sabouraud s dextrose agar (SDA) without antibiotics Sabouraud’s 

with antibiotics and Cycloheximide. SDA slants were incubated at 37°C 

for 7days to 4 weeks as per standard guidelines. 

Identification of cultures were achieved by microscopic 

characteristics of colonies by Gram staining to observe Gram positive 

budding yeast cells and examination of macroscopic characteristics on 

Sabouraud’s dextrose agar. Standard protocol was followed for species 

identification by germ tube test, corn meal morphology and sugar 

assimilation test (Chander, 2009). 

Significant candiduria was defined as urine culture which grows 

104 colony-forming unit/ml midstream urine or greater. All significant 

candiduria were identified microscopically for their morphological 

characteristics and further identified by sugar assimilation, sugar 

fermentation, urea hydrolysis, and enzymatic tests  

5.6 Data Analysis 

The data was entered in Microsoft Excel and the data was 

analyzed using the SPSS software (Statistical Package for the Social 

Sciences, version24.0, SPSS Inc, Chicago, Ill, USA). Percentage for 
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proportions and odds ratios for categorical variables were reported, 

where appropriate. The chi-square test was used to test any significant 

association exists between the two groups. A p value less than 0.05 was 

considered significant.  
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CHAPTER 6 

RESULTS 

The study population includes type 2 diabetic patients. This study 

was done to estimate the prevalence of Candiduria among type  

2 diabetic patients. The results are as follows. 

 

 

 

Figure 9 shows the age distribution of the study population, where 57% 

were less than 40 years of age and 43% were aged 40 and above. 

 

 

 

 

57%

43%

Figure 9: Age distribution of the study 
population

<40 years

>40 years
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Figure 10 shows the sex distribution of the study population, where 

40.2% were male and 59.8% were female. 
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Figure 10: Sex distribution of study participants



 

47 

 

 

Figure 11 shows among the type 2 diabetic patients 82.1% were 

asymptomatic and 17.9% were symptomatic. 

 

No Yes

Series1 82.1 17.9

0

10

20

30

40

50

60

70

80

90
Pe

rc
en

ta
ge

Figure 11: Percentage of Symptomatic and 
Asymptomatic among Diabetic
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Figure 12 shows that among the type 2 diabetic patients, only 6.8% had 

fasting blood sugar less than 126 md/dl and 93.2% had fasting blood 

sugar >126mg/dl. 
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Figure 12: FBS among study population
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Figure 13 shows among the type 2 diabetic patients, only 0.6% had 

controlled PPBS less than 200mg/dl rest of the participants had PPBS 

>200mg/dl. 
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Figure 13: PPBS among study population
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Table 1: Growth in urine of Type  diabetic patients 

 

S.No. Growth Frequency Percentage 
1. No growth 252 75 
2. Candida 

albicans 
38 11.3 

3. Non Candida 
albicans 

46 13.7 

 

Figure 14 and Table 1 shows that among the type 2 diabetic patients 

75% had no growth in urine, 11.3% had Candida albicans in urine and 

13.7% had non Candida growth in urine. 
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Figure 14:Growth in urine among study population
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Figure 14 shows that among the type 2 diabetic patients 25% had 

Candiduria and 75% did not have Candiduria 

Table 2: Mean and SD of Age,  

FBSS and PPBS among study 

S.No. Variable Mean + SD 
1. Age 40.23 + 6.302 
2. FBS 181.79 + 43.011 
3. PPBS 315.82 + 58.72 

 

Table 2 shows the mean and SD of continuous variable like age, FBS 

and PPBS which were 40.23 years+ 6.302, 181.79 mg/dl+ 43.011 and 

315.82 mg/dl+ 58.72 respectively. 

75%

25%

Figure 14: Candiduria in study population

No

Yes



 

52 

Table 3: Characteristics of diabetic patients  

investigated for Candiduria 

S.No. Variable Characteristics 
Total 
(%) 

N=336 

Asymptomatic 
Diabetic 

patients(%) 
N=276 

Symptomatic 
Diabetic 

patients (%) 
N=60 

1. Age <40 years 191 
(56.8) 

154 (55.8) 37 (61.7) 

  >40years 145 
(43.2) 

122 (44.2) 23 (38.3) 

2. Sex Male 135 
(40.2) 

115 (41.7) 20 (33.3) 

  Female 201 
(59.8) 

161 (58.3) 40 (66.7) 

3. FBS <126 mg/dl 23 (6.8) 20 (7.2) 3 (5) 

  >126 mg/dl 313 
(93.2) 

256 (92.8) 57 (95) 

4. PPBS <200 mg/dl 2 (0.6) 2 (0.7) 0 

  >200 mg/dl 334 
(99.4) 

274 (99.3) 60 (100) 

5. Candiduria Absent 252(75) 252 (91.3) 0  

  Present 84 (25) 24 (8.7) 60 (100) 

6. Urine 
Acetone 

Negative 324 
(96.4) 

271 (98.2) 53 (88.3) 

  Positive 12 (3.6) 5 (1.8) 7 (11.7) 
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Figure 15: Sex distribution among Symptomatic
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Figure 16: FBS among Symptomatic
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Figure 17: PPBS among Symptomatic
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Figure 18: Urine acetone among Symptomatic
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Table 3 and Figure 15,16,17, 18 and 19 shows that among the 

asymptomatic diabetic 55.8% were <40 years and 44.2% were >40 

years, 41.7% were male and 58.3% were female, 7.2% had FBS <126 

mg/dl and 92.8% had FBS >126 mg/dl, 0.7% had PPBS <200mg/dl and 

99.3% had PPBS >200mg/dl, 91.3% had no Candiduria and 8.7% had 

Candiduria, 98.2% had urine acetone negative.  

Among the Symptomatic type 2 diabetic 61.7% were <40 years 

and 38.3% were >40 years, 33.3% were male and 66.7% were female, 

5% had FBS <126 mg/dl and 95% had FBS >126 mg/dl, 100% had 
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Figure 19:Candiduria among Symptomatic
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PPBS >200 mg/dl, 100% had Candiduria, 88.3% had urine acetone 

negative and 11.7% had positive urine acetone. 

Table 4: Characteristics of diabetic patients investigated for 

Candiduria and association of Candiduria with each variable: 

S.N
o. Variable Characteris

tics 

Total 
(%) 

N=33
6 

Candidu
ria 

Absent 
(%) 

N= 252 

Candidu
ria 

Present 
(%) 

N= 84 

OR (95% 
CI) 

P 
value 

1. Age <40 years 191 
(56.
8) 

138 
(54.8) 

53 
(63.1) 

0.708 
(0.426-
1.177) 

0.20
4 

  >40years 145 

(43.
2) 

114 
(45.2) 

31 
(36.9) 

  

2. Sex Male 135 
(40.
2) 

104(41.
3) 

31 
(36.9) 

1.201(0.7
22-1.999) 

0.52
2 

  Female 201 
(59.
8) 

148 
(58.7) 

53 
(63.1) 

  

3. FBS <126 
mg/dl 

23 
(6.8) 

20 (7.9) 3 (3.6) 2.328 
(0.674-
8.040) 

0.21
7 

  >126 
mg/dl 

313 
(93.
2) 

232 
(92.1) 

81 
(96.4) 
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4. PPBS <200 
mg/dl 

2 
(0.6) 

2 (0.8) 0 1.336 
(1.255-
1.422) 

1.00
0 

  >200 
mg/dl 

334 
(99.
4) 

250 
(99.2) 

84 
(100) 

  

5. Sympto
ms 

Absent 276 
(82.
1) 

252 
(100) 

24 
(28.6) 

0.087  
(0.059-
0.127) 

0.00
1 

  Present 60 
(17.
9) 

0  60 
(71.4) 

  

6. Urine 
Acetone 

Negative 324 
(96.
4) 

248 
(98.4) 

76 
(90.5) 

6.526 
(1.913-
22.271) 

0.00
1 

  Positive 12 
(3.6) 

4 (1.6) 8 (9.5)   
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Figure 20: Age distriibution among 
Candiduria
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Candiduria



 

60 

 

 

 

  

No Candiduria Candiduria

NO 100 28.6

YES 0 71.4

0

20

40

60

80

100

120

Pe
rc

en
ta

ge
Figure 22:Symptomatic among Candiduria
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Figure 23: Urine acetone among Candiduria



 

62 

 

  

No candiduria Candiduria

<126 mg/dl 7.9 3.6

>126 mg/dl 92.1 96.4

0

20

40

60

80

100

120
Pe

rc
en

ta
ge

Figure 24:FBS among Candiduria
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Figure 25: PPBS among Candiduria
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Table 4 and Figure 20,21,22,23,24 and 25 shows that among the 

type 2 diabetic who had no Candiduria  54.8% were <40 years and 

45.2% were >40 years, 41.3% were male and 58.7% were female, 7.9% 

had FBS <126 mg/dl and 92.1% had FBS >126 mg/dl, 0.8% had PPBS 

<200mg/dl and 99.2% had PPBS >200 mg/dl, 100% had no Symptoms, 

98.4% had urine acetone negative and 1.6% had positive urine acetone.  

Among those who had Candiduria 53.1% were <40 years and 

36.9% were >40 years, 36.9% were male and 63.1% were female, 3.6% 

had FBS <126 mg/dl and 96.4% had FBS >126 mg/dl, 100% had PPBS 

>200 mg/dl, 28.6% had no symptoms and 71.4% had symptoms, 90.5% 

had urine acetone negative and 9.5% had positive urine acetone. 

There was statistically significant association between Candiduria 

and Symptomatic Diabetic patients ,and Candiduria and Urine acetone 

with p < 0.001 
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CHAPTER 7 

DISCUSSION 

Candiduria is common, and generally speaking, is not an 

indication of any problem. However, in isolated cases, candiduria may 

indicate the presence of UTI(1). Candiduria is a common nosocomial 

infection afflicting the urinary tract. About 10% of UTIs acquired in 

hospital are due to Candida species. Some recent studies have shown 

that the rate of Candida UTI has increased from 0.9 to 2.0 per 1000 

patients(2). The most frequent organism causing Candida UTI is C 

albicans followed by C (Torulopsis) glabrata, Ctropicalis, and C 

krusei(4,5). Non-C albicans and non-Candida yeasts are steadily 

increasing as the ethological cause of fungal UTI(5). 

In our study candiduria were more prevalent  in people who have 

less than 40 years of age than who were aged 40 and above. In our study 

the sex distribution of the study population, where 40.2% were male and 

59.8% were females. There was a higher frequency of candiduria in 

women. Previous studies have shown that up to 30% of healthy women 

may experience persistent vulvovaginal colonization by Candida spp. 

This colonization, facilitated by the female anatomy, can ascend to the 

bladder and kidneys, causing urinary tract infections. The high 
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prevalence in women may indicate the presence of vaginal candidiasis 

or just colonization since Candida is a normal flora of the genitourinary 

tract in women. Also in a study done by Ramana BV, Chaudhary A el al 

(24),1200 urine samples of diabetic patients, out of which females (760) 

and males (440) samples respectively(9). The overall prevalence of 

urinary tract infection was 45% and the prevalence rate was higher in 

females (46%) than males (43%). 

In our study among the type 2 diabetic patients 11% had 

Candiduria. Similar findings have been reported in Pakistan (10.2%)(6) 

and Saudi Arabia (8%)(7). However, a higher rate of isolation (30%) 

was reported in Brazil from diabetic patients(8). 

In the present study, the prevalence of asymptomatic and 

symptomatic candiduria was 82.1% and 17.8%, respectively. Most 

infections by Candida species are asymptomatic. Regarding Candida 

infections, the mere presence of asymptomatic candiduria usually does 

not require specific treatment. Correcting risk factors, such as glycemic 

control and removal of urinary catheters, can result in remission of 

candiduria. Diabetic patients are under the risk of developing fungal 

UTI and symptomatic candiduria is an indication for treatment and may 

signal diverse pathological states. Local complications are not frequent; 

however, they can be potentially severe in diabetic patients and include 
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pneumaturia, fungal ball formation, calyceal invasion, perinephric 

abscess, and papillary necrosis(10). 

This study showed a candiduria with a relatively high prevalence 

among type 2 diabetic patients. Out of 336 diabetic patients 135 were 

males and 201 were females. Among them, 84patients found to be 

suffering from candiduria, in which 36.9% were males and female were 

63.1% .From these results, it is observed that urinary tract infection is 

more common in females than in males. The prevalence of UTI in 

diabetic patients in a study made by Prakash D.et al(20) and Prakasam A 

K.C et al, found positive result in 41 (69.49%) females, 23 (31.51%) 

males among (132) and 65% females, 35% male among(200) samples 

respectively which is similar. Also in a study done by Ramana BV, 

Chaudhary A el al (24),1200 urine samples of diabetic patients, out of 

which females (760) and males (440) samples respectively(9). In a study 

done by EsmailzadehA et al. (10)out of 400 diabetic patients, 40 patients 

had Candiduria, among which 12.5% were male and 87.5% were 

female( ). 

Our study showed that in univariate analysis there was no 

statistical significant between age, sex and Candiduria. Whereas study 

done by Esmailzadeh A et al showed that there was statistically 
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significant association between female gender and Candiduria with 

p=0.006. 

 In univariate analysis, symptoms and urine acetone were shown a 

significant association with Candiduria. 

One of the limitations of  this  work was the small population size with 

clinical signs and symptoms of a UTI. It was not possible to ascertain 

whether patients without cultures were not colonised by fungi. Another 

limitation was that there may have been mixed Candida urine infections 

that were not detected, although in one patient, two species of Candida 

were isolated from the urine. Among the type 2 diabetic patients with 

candiduria, only 6 (15%) had symptoms of UTI. However, candiduria 

should follow up among the patients because it can lead to some serious 

complications, even those with the asymptomatic forms.  
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CHAPTER 8 

CONCLUSION 

• Based on the findings of this one year study to find out the 

prevalence and risk factors of candiduria among type 2 diabetic 

patients following conclusions were drawn. 

• Among the subjects the test for type to diabetics, Candiduria is 

an endogenous type of infection most commonly found in 

hospitalized patients. 

• Among the study population type 2 diabetic patients majority 

were asymptomatic (82.1%). Asymptomatic candiduria is 

observed mostly in outpatients and healthy people. 

•  For asymptomatic candiduria in a previously healthy individual, 

the finding should be veri fied by obtaining a second carefully 

collected urine specimen. For many patients, the finding of 

candiduria will not be replicated. For those who have persistent 

candiduria, treatment of the underlying conditions or removal of 

risk factors is usually sufficient to clear candiduria and no 

antifungal agent is needed. 
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 Antifungals have not been shown to have a benefit in the 

absence of clinical evidence of infection of the kidney or 

collecting system. 

  Study reveals that among the type 2 diabetic patients 75% had 

no growth in urine, 11.3% had Candida albicans in urine and 

13.7% had non Candida growth in urine. 

  Also study shows that statistically significant association 

between Candiduria and Symptomatic Diabetic patients ,and 

Candiduria and Urine acetone  and that among the type 2 

diabetic who had no Candiduria  57% were <40 years and 43% 

were >40 years, 40.9% were male and 59.1% were female, 7.4% 

had FBS <126 mg/dl and 92.6% had FBS >126 mg/dl, 0.7% had 

PPBS <200mg/dl and 99.3% had PPBS >200 mg/dl, 89.6% had 

no Symptoms and 10.4% had Symptoms, 98.3% had urine 

acetone negative and 1.7% had positive urine acetone. 

   But there was no association between Candiduria and age, sex, 

FBS and PPBS.  

 The only association was between Candiduria and Symptoms 

and Urine Acetone. 
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• Although treatment of symptomatic patients with candiduria is 

less controversial with regard to indication, questions regarding 

optimal treatment still persist.  

• Progress has been made with regard to asymptomatic candiduria 

therapy, but unanswered questions abound. Many unresolved 

issues still exist, especially with regard to diagnosis. Fungal 

infections of the urinary tract, especially those caused by 

Candida species, are becoming increasingly common. Often the 

line between Candida colonization and infection is blurred.  

• Diagnosis typically depends on the discovery of pyuria with 

high colony Candida counts in the urine. In this study the 

prevalence of Candiduria among the study population was 11% 

which reveals the importance.  

• Patients with diabetes are at increased risk for UTIs, including 

UTIs caused by fungi. Diabetes may cause fungal candiduria by 

predisposing them to Candida colonization of the 

vulvovestibular area (in women) by enhancing urinary fungal 

growth in the presence of glycosuria, by lowering host 

resistance to invasion by fungi as a consequence of impaired 

phagocytic activity and by promoting stasis of urine in a 
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neurogenic bladder. The majority of people with candiduria 

show no clinical demonstrations or abnormalities. For this rea-

son, the precise cost upon the medical health care society is not 

determined. 

• Asymptomatic patients are advised about personal hygiene, 

control blood sugar and further followup to prevent further 

complication. 

• Symptomatic patient adequately evaluated and treated as  

OP and IP. 
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CHAPTER 10 

SUMMARY 

• Candiduria refers to the presence of Candida species in the urine. 

Candiduria most likely reflect colonization or infection of the 

lower urinary tract or the collecting system of the kidney. Candida 

colonization of the urinary tract is common in patients receiving 

broad spectrum antibiotics or immune suppressants or on those 

with long term urinary catheters.  

• The common risk factors include diabetes mellitus, urinary tract 

instrumentation, prior surgical procedures, recent use of 

antibiotics, advanced age, female sex, immunosuppressive 

therapy and prolonged hospital stay.  

• Diabetes mellitus was the most common underlying disease seen 

in 39% of the patients. It was the most common underlying 

disease noted in almost every study of candiduria.  

• The clinical presentation in diabetic patients with candiduria 

range from lower urinary tract colonization to asymptomatic 

infection, cystitis, emphysematous cystitis, pyelonephritis and 

perinephric abscess.  
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• The aim of the study to evaluate the prevalence of candiduria 

among type2 diabetes patients.  

• The objectives of the study include overall prevalence of 

candiduria in type 2 diabetes patients, prevalence of symptomatic 

candiduria, prevalence of asymptomatic candiduria, sex 

predominant and effect of glycemic control on candiduria. 

•  The prospective cross-sectional study was conducted in Govt. 

Kilpauk Medical College, Chennai from May 2017 to June 2019. 

Type 2 Diabetes Mellitus patients attending the medical op of 

Govt. Kilpauk Medical College, Chennai were included in the 

study. 

•  Patients with type 1 diabetes, patients who recently use 

antibiotics, patients on immuno suppressive therapy and patients 

with indwelling urinary catheter were excluded from the study.  

• With an expected prevalence of 30%, 95% confidence limits and 

with 5% of absolute precision, the required sample size was 336. 

• The study was approved by Institutional Human Ethics 

Committee. The purpose of the study was explained and after 



 

75 

getting informed consent, questionnaire was filled. A predesigned 

semi-structured questionnaire was used to collect the data.  

• Collection of specimens- midstream urine specimen was collected 

from each patient, in a sterile container, samples were 

immediately sent to microbiology lab. Urine sample were cultured 

on SDA medium - the growing fungi were identified according to 

the standard microbiological methods.  

• A total of 336 respondents were interviewed and the data so 

obtained was used for primary analysis. The data was entered in 

Microsoft Excel and the data was analysed using the SPSS 

software (Statistical Package for the Social Sciences, version 

24.0, SPSS Inc, Chicago, Ill, USA). Percentages for proportions 

and odds ratios for categorical variables were reported, where 

appropriate. The chi-square test was used to test any significant 

association exists between the two groups. A  p value less than 

0.05 was considered significant. 

• In the age distribution of the study population, 57% were less than 

40 years of age and 43% were aged 40 and above. Majority of the 

study population was female (59.8%). Among the type 2 diabetic 

patients 82.1% were asymptomatic and 17.9% were symptomatic. 

6.8% of the people had fasting blood sugar less than 126 mg/dl 

and 93.2% had fasting blood sugar >126mg/dl. Only 0.6% of the 
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respondents had controlled PPBS less than 200mg/dl rest of the 

participants had PPBS >200mg/dl. Among the type 2 diabetic 

patients 75% had no growth in urine, 11.3% had Candida albicans 

in urine and 13.7% had non-Candida growth in urine. Among the 

total respondents 11% had Candiduria and 89% did not have 

Candiduria.  

• Among the type 2 diabetic who had no Candiduria 57% were <40 

years and 43% were >40 years, 40.9% were male and 59.1% were 

female, 7.4% had FBS <126 mg/dl and 92.6% had FBS >126 

mg/dl, 0.7% had PPBS <200mg/dl and 99.3% had PPBS >200 

mg/dl, 89.6% had no Symptoms and 10.4% had Symptoms, 

98.3% had urine acetone negative and 1.7% had positive urine 

acetone.  

• Among those who had Candiduria 55.3% were <40 years and 

44.7% were >40 years, 34.2% were male and 65.8% were female, 

2.6% had FBS <126 mg/dl and 97.4% had FBS >126 mg/dl, 

100% had PPBS >200 mg/dl, 23.7% had no symptoms and 76.3% 

had symptoms, 81.6% had urine acetone negative and 18.4% had 

positive urine acetone. 

• There was statistically significant association between Candiduria 

and Symptomatic Diabetic patients <0.001. 



 

77 

REFERENCES 

1. Behzadi P, Behzadi E, Ranjbar R. Urinary tract infections and 

Candida albicans. Central European journal of urology. 

2015;68(1):96. 

2. Bukhary ZA. Candiduria: a review of clinical significance and 

management. Saudi Journal of Kidney Diseases and 

Transplantation. 2008 May 1;19(3):350. 

3. Weinstein RA, Lundstrom T, Sobel J. Nosocomial candiduria: a 

review. Clinical infectious diseases. 2001 Jun 1;32(11):1602-7. 

4. Kauffman CA. Candiduria. Clin Infect Dis2005;41(suppl 

6):S371-6. 

5. Fisher JF. Candida urinary tract infections—epidemiology, 

pathogenesis, diagnosis, and treatment: executive summary. 

Clinical infectious diseases. 2011 May 15;52(suppl_6):S429-32. 

6. Yismaw G, Asrat D, Woldeamanuel Y, Unakal C. Prevalence of 

candiduria in diabetic patients attending Gondar University 

Hospital, Gondar, Ethiopia. Iranian journal of kidney diseases. 

2013 Mar 1;7(2):102. 



 

78 

7. Woldemariam HK, Geleta DA, Tulu KD, Aber NA, Legese MH, 

Fenta GM, Ali I. Common uropathogens and their antibiotic 

susceptibility pattern among diabetic patients. BMC infectious 

diseases. 2019 Dec;19(1):43. 

8. Guglielmo B, Stoller M, Jacobs R. Management of candiuria. 

Int J Antimicrob Agents. 1994;4:1359. 

9. Elzahelena S, Luciana S, Flavia. Characteristics of the yeast 

isolates, Candiduria in a public hospital of Sao Paulo. Rev Inst 

Med Trop. 2007;49:349-53. 

10. Esmailzadeh A, Zarrinfar H, Fata A, Sen T. High prevalence of 

candiduria due to non‐albicans Candida species among diabetic 

patients: A matter of concern?. Journal of clinical laboratory 

analysis. 2018 May;32(4):e22343. 

11. Chouhan S, Kallianpur S, Prabhu KT, Tijare M, Kasetty S, 

Gupta S. Candidal prevalence in diabetics and its species 

identification. International Journal of Applied and Basic 

Medical Research. 2019 Jan;9(1):49. 



 

79 

12. Dorko E, Baranova Z, Jenca A, Kizek P, Pilipcinec E, 

Tkacikova L. Diabetes mellitus and candidiases. Microbiol J. 

2005;50:255-61. 

13. Zarei-Mahmoudabadi A, Zarrin M, Ghanatir F, Vazirianzadeh 

B. Candiduria in hospitalized patients in teaching hospitals of 

Ahvaz. Iranian journal of microbiology. 2012 Dec;4(4):198. 

14. Binelli C, Moretti M, Assis R, Perry A, Cohen J. Investigation 

of the possible Association between nosocomial candiduria and 

candidaemia. ClinMicrobio Infect J. 2006;12: 538.  

15. Jacobs DM, Dilworth TJ, Beyda ND, Casapao AM, Bowers DR. 

Overtreatment of asymptomatic candiduria among hospitalized 

patients: a multi-institutional study. Antimicrobial agents and 

chemotherapy. 2018 Jan 1;62(1):e01464-17. 

16. Fazeli A, Kordbacheh P, Nazari A, GHAZVINI RD, Mirhendi 

H, Safara M, Bakhshi H, Yaghoubi R. Candiduria in 

Hospitalized Patients and Identification of Isolated Candida 

Species by Morphological and Molecular Methods in Ilam, Iran. 

Iranian journal of public health. 2019 Jan;48(1):156. 



 

80 

17. Manzano-Gayosso P, Hernández-Hernández F, Zavala-

Velásquez N, Méndez-Tovar LJ, Naquid-Narváez JM, Torres-

Rodríguez JM, López-Martínez R. Candiduria in type 2 diabetes 

mellitus patients and its clinical significance. Candida spp. 

antifungal susceptibility. Revista Médica del Instituto Mexicano 

del Seguro Social. 2008;46(6):603-10. 

18. Toya SP, Schraufnagel DE, Tzelepis GE. Candiduria in 

intensive care units: association with heavy colonization              

and candidaemia. Journal of Hospital Infection. 2007 Jul 

1;66(3):201-6. 

19. Oravcova E, Lacka J, Drgona L. Funguria in cancer patients: 

analysis of risk factors, clinical presentation and outcome. Infect 

Dis J. 1996; 24:31922. 

20. Prakash Devanand, Saxena R. Prevalence and distribution gram 

negative bacteria of Entero-bacteriaceae causing urinary tract 

infections among hospitalised patients. Department of Botany, 

Acad. Indus Res. 2013;11:237-9.  

21. Rakhshanda B, Mubashir A, Ghulam R. Urinary tract infection 

in diabetic patients and Biofilm formation of Uropathogens: Pak 

Infec Dis J. 2008; 17:32-5.  



 

81 

22. Soliman M, Sheikh E, Ayman K. Bacterial and Fungal 

infections among diabetics. Med Sci J. 2000;8:41-8. 

23. Debora K, Simão L, Marines M, Jacyr P. Comparison of agents 

and sensitivity profile in urinary tract infection in diabetic and 

non-diabetic patients. Clin Infect Dis.2007;5:363-367. 

24. Ramana BM, Chaudhury A. Prevalence of uropathogens in 

diabetic patients and their resistance pattern at a tertiary care 

centre in south India. Int J Biol Med Res. 2012;3(1):1433-5. 



ANNEXURES 

சுயஒப்புதல் படிவம் 

ஆய்வு செய்யப்படும் தலைப்பு:  

 

இடம்:           ப ொது மருத்துவத்துவ துர ை 

                 அரசு  கீழ்பாக்கம் மருத்துவ கல்லூரி  

மருத்துவமனை 

                        சென்னை 

பங்குபெறுபவரி ன்  பெயர் : 

பங்குபெறுபவரி ன்  வயது :              பங்குபெறுபவரி ன்  எண் : 

 

மேலே குறி ப்பி ட்டுள்ள மருத்துவ ஆய்வி ன் வி வரங்கள் எனக்கு 

வி ளக்கப்பட்டது.  நான் இவ்வா ய்வி ல் தன்னி ச்சையாக 

பங்கேற்கி றேன்.  எந்த காரணத்தி னா லோ எந்த சட்டசி க்கலுக்கும் 

உட்படாமல் நான் இவ்வா ய்வி ல் இருந்து வி லகி க்க ொள்ளல்லா ம் 

என்றும் அறி ந்து கொண்டேன். 

இந்த ஆய்வு சம்பந்தமாகவோ,  இதை சார்ந்து மேலும் ஆய்வு 

மேற்கொள்ளு ம்ப ோதும் இந்த ஆய்வி ல்பங்கு பெறும் மருத்துவர் 

என்னுடைய மருத்துவ அறி க்கைகளை பார்ப்பதற்கு என் அனுமதி  

தேவையி ல்லை என அறி ந்து கொள்கி றேன்.  இந்த ஆய்வி ன் மூலம் 

கி டைக்கும் தகவலையோ, முடி வையோ பயன்படுத்தி க்க ொள்ள 

மறுக்க மாட்டேன். 

இந்த ஆய்வி ல் பங்கு கொள்ள ஒப்புக்க ொள்கி றேன்.   இந்த 

ஆய்வை மேற்கொள்ளு ம் மருத்துவ அணி க்கு உண்மையுடன் 

இருப்பேன் என்றும் உறுதி யளி க்கி றேன். 

 

பங்கேற்பவரி ன்       கையொப்பம்                             

ஆய்வாளரி ன்        கையொப்பம் 

இடம் : 

தேதி  : 
 



PATIENT CONSENT FORM 

 

Study detail: 

“PREVALENCE OF CANDIDURIA IN TYPE 2 DIABETES 

MELLITUS PATIENTS, A CROSS SECTIONAL STUDY 

AT A TERTIARY CARE HOSPITAL IN CHENNAI” 

Patients Name 

Patients Age 

Identification Number 

Patient may check ( ) these boxes 

 

I confirm that I have understood the purpose of procedure for the above 
study. I have the opportunity to ask question and all my questions and doubts 
have been answered to my complete satisfaction.  

 

I understand that my participation in the study is voluntary and that I am free 
to withdraw at any time without giving reason, without my legal rights being 
affected. 

I understand that sponsor of the clinical study, others working on the sponsor’s 
behalf, the ethical committee and the regulatory authorities will not need my 
permission to look at my health records, both in respect of current study and 
any further research that may be conducted in relation to it, even if I withdraw 
from the study I agree to this access. However, I understand that my identity 
will not be revealed in any information released to third parties or published, 
unless as required under the law. I agree not to restrict the use of any data or 
results that arise from this study. 

 

I agree to take part in the above study and to comply with the instructions 
given during the study and faithfully cooperate with the study team and to 
immediately inform the study staff if I suffer from any deterioration in my 
health or well-being or any unexpected or unusual symptoms. 



 

 

I hereby consent to participate in this study. 

 

I hereby give permission to undergo complete clinical examination and diagnostic 
tests including hematological, biochemical, radiological tests. 
 

 

Signature/thumb impression: 

 

Patients Name and Address: place date 

 

Signature of investigator : 

 

Study investigator’s Name : place date 

 

 

 

 

 

 



Name Age/Sex FBS PPBS U.acetone symptom fungalC/S

Ganesan 44/m 114 234 negative nil no growth

Naresh 42/m 145 267 negative nil no growth

Dillsath Begum 39/f 143 267 negative present C.albicans

Moideen 45/m 134 256 negative nil no growth

Faridh 50/m 167 267 negative nil no growth

Moorthy 47/m 156 287 negative nil non albicans

Selva kumar 43/m 148 287 negative nil no growth

Latha 43/f 145 256 negative present C.albicans

Banu 42/f 145 278 negative nil no growth

Amudhavalli 42/f 156 298 negative nil no growth

Sampath Begum 41/m 178 206 negative nil  C.albicans

Sheela 39/f 178 204 negative nil no growth

Nandhini 48/f 156 204 negative nil no growth

Sumathy 52/f 187 298 negative nil no growth

Durai 51/m 198 267 negative nil no growth

Amudha  50/f 186 305 positive present C.albicans

Raja 50/m 184 305 positive nil no growth

Musthafa 49/m 184 309 negative present non albicans

Charles 44/m 195 367 negative nil no growth

Muruganadhan 44/m 153 317 negative nil no growth

Anwar 46/m 142 318 negative present C.albicans

Kamatchi 46/f 154 345 negative nil no growth

Karunanithi 47/m 176 309 negative present non albicans

Raja 48/m 123 307 negative nil no growth

Aravalli 40/f 145 304 negative present non albicans

Sathyaseelan 37/m 145 345 negative nil no growth

Kasthuri 36/m 123 278 negative nil no growth

Pushpa 34/f 134 218 negative present non albicans

Anusuya 41/f 134 209 negative nil no growth

Palayam 40/f 167 345 negative nil no growth

Chitra 40/f 156 234 negative present C.albicans

Sundari 39/f 154 321 negative nil no growth

Komala 32/f 153 320 negative nil no growth

Bismi 34/f 152 347 negative nil non albicans

Venkat 34/m 176 310 negative nil no growth

Priya 34/f 186 310 negative nil no growth

Muniyammal 34/f 197 234 negative present C.albicans

Vatchala 39/f 184 267 negative nil no growth

Vadivammal 48/f 175 254 negative nil non albicans

Gowri 32/f 203 231 negative nil no growth

Samarasam 37/m 208 290 negative present non albicans

Vijayan 36/m 213 289 negative nil no growth

Ramesh 36/m 234 278 negative nil no growth

Malliga 36/f 213 287 negative nil C.albicans

Indra 36/f 234 276 negative nil no growth

Nagammal 36/f 156 275 negative nil no growth

MASTER CHART



Dhanakotti 32/m 216 374 positive present C.albicans

Dhanam 37/f 238 329 negative nil no growth

Selvarani 37/f 239 297 negative present non albicans

Vijayan 39/m 218 297 negative nil no growth

Rani 36/f 167 296 negative nil no growth

Parvathy 36/f 145 218 negative nil no growth

Thulasi 38/f 187 345 negative nil no growth

Padmamma 40/f 123 346 negative present non albicans

Chiti Babu 39/m 198 301 negative present non albicans

Krishnaveni 31/f 123 234 negative nil no growth

Vijaya 31/f 143 318 negative present C.albicans

Raja 32/m 132 476 positive present C.albicans

Sowmiya 34/f 197 345 negative nil no growth

Mariyamma 35/f 195 236 negative nil no growth

Duraisamy 36/m 156 378 negative nil no growth

Sampath 38/m 134 387 negative nil no growth

Dhanam 31/f 156 287 negative nil non albicans

Lakshmi 40/f 176 396 negative nil no growth

Jayalakshmi 41/f 176 399 positive present C.albicans

Manoharan 39/m 143 456 negative nil no growth

Swarna 39/f 198 345 negative present non albicans

Mythili 40/f 143 376 negative present non albicans

Jamuna 41/f 187 345 negative nil no growth

Anitha 42/f 215 310 negative nil no growth

Padmamma 43/f 127 321 negative present C.albicans

Vijaya 43/f 239 346 negative present C.albicans

Saravanan 44/f 234 345 negative nil no growth

Stella Mary 44/f 231 310 negative nil no growth

Kasthuri 45/f 214 321 negative nil no growth

Rajan 45/m 216 345 negative nil no growth

Subramani 45/m 217 376 negative present C.albicans

Chellakutty 44/m 271 376 negative nil no growth

Latha  44/f 218 401 negative nil no growth

Kalaivani 39/f 217 407 negative nil non albicans

Selvi 31/f 215 429 negative present non albicans

Devi 34/f 235 438 positive nil no growth

Seetha 34/f 128 327 negative present non albicans

Sekar 34/m 136 278 negative present non albicans

Nirmala Devi 35/f 167 267 negative nil no growth

Santhi 37/f 165 267 negative nil no growth

Suja 38/f 143 287 negative nil no growth

Rajam 38/f 149 268 negative nil no growth

Vennila 38/f 159 257 negative nil C.albicans

Badma 38/f 137 240 negative nil no growth

Kannan 37/m 147 267 negative nil no growth

Shanmugam 36/m 248 345 negative present non albicans

Subramani 41/m 124 278 negative nil no growth

Prema 41/f 239 378 negative nil no growth

Mahalakshmi 41/f 256 367 negative nil no growth



Jayapaul 40/m 167 301 negative nil no growth

Narenkumar 40/m 145 301 negative nil no growth

Selvi 40/f 187 307 negative present C.albicans

Alagulakshmi 50/f 189 308 negative nil no growth

Jayalakshmi 52/f 180 378 negative present C.albicans

Divya 41/f 185 345 negative nil no growth

Balan 41/m 145 340 negative nil no growth

Regina 41/f 176 209 negative nil no growth

Sowmiya 36/f 170 289 negative nil non albicans

Kamala 38/f 165 287 negative nil no growth

Chitra 39/f 155 287 negative present non albicans

Malliga 39/f 154 276 negative nil no growth

Palanivel 40/m 153 287 negative nil no growth

Rekha 43/f 152 298 negative nil non albicans

Rajadurai 32/m 187 329 negative nil no growth

Gomathy 38/f 234 327 negative nil no growth

Chandra 36/f 123 312 negative present non albicans

Saratha 36/f 276 324 negative nil no growth

Saranya 34/f 276 435 negative nil no growth

Anantha 37/m 256 457 negative nil no growth

Musthafa 39/m 289 459 negative nil no growth

Vijayanathan 39/m 290 487 positive present C.albicans

Priya 34/f 125 279 negative nil no growth

Padmavathi 39/f 234 299 negative nil no growth

Pooranam 39/m 256 387 negative nil no growth

Sathyaseelan 39/m 234 328 negative nil no growth

Nandhini 32/f 145 340 negative nil non albicans

Meenatchi 32/f 167 299 negative present non albicans

Kalaivani 31/f 178 357 negative nil no growth

Soundappan 39/m 123 287 negative nil no growth

DeviSri 31/f 145 234 negative nil no growth

Sarasamma 37/f 234 299 negative nil no growth

Stanley 31/m 256 356 negative nil no growth

Panchavarnam 31/f 278 359 negative nil no growth

Kumar 31/m 125 278 negative nil no growth

Beula 37/f 135 288 negative nil no growth

Shanthi 31/f 145 298 negative present C.albicans

Gayathri 32/f 165 275 negative nil no growth

Ammu 32/f 123 209 negative nil no growth

Nagajothi 34/f 178 264 negative nil no growth

Vijaya 36/f 178 295 negative nil no growth

Taj 32/m 197 276 negative nil no growth

Kantha 37/f 267 371 negative present C.albicans

Nethaji 36/m 213 356 negative nil C.albicans

Shankar 45/m 214 398 negative nil no growth

Vadivammal 43/f 217 398 negative present non albicans

Sheela 43/f 232 346 negative nil no growth

Rajan 47/m 232 299 negative present non albicans

Subramani 46/m 242 345 negative nil non albicans



Muniyammal 45/f 213 387 negative nil no growth

Meenatchi 47/f 252 398 positive present non albicans

Sugumar 45/m 124 299 negative nil no growth

Udhaya 43/f 216 287 negative nil no growth

Santhamary 42/f 216 347 negative nil no growth

Gomathy 42/f 127 217 negative nil no growth

Nagalakshmi 41/f 128 245 negative nil no growth

Ramalingam 41/m 126 234 negative present C.albicans

Jebamalai 47/f 123 276 negative nil no growth

Rajathi 41/f 195 326 negative present non albicans

Sethupathi 42/m 158 327 negative present non albicans

Parimala 42/m 149 315 negative nil no growth

Rajamanikam 42/m 148 267 negative nil no growth

Andal 42/f 125 324 negative nil no growth

Suresh 40/m 157 209 negative nil C.albicans

Kuppusamy 40/m 145 218 negative nil no growth

Sowthappan 41/m 136 245 negative nil no growth

Janaki 38/f 167 267 negative nil no growth

Fathima 37/f 168 286 negative nil no growth

Kumarasamy 37/m 129 267 negative present non albicans

Krishnaveni 37/f 103 254 negative nil no growth

Hemavathy 33/f 145 234 negative nil no growth

Vijayabaskar 33/m 167 290 negative nil no growth

Sudha 33/f 134 234 negative nil no growth

Anish 34/m 156 356 negative nil no growth

Devika 34/f 156 309 negative no growth

Nityakalyani 41/f 167 325 negative present non albicans

Vasuki 41/f 187 345 negative nil no growth

Lavanya 41/f 138 367 negative nil no growth

Manivannan 40/m 197 312 negative nil no growth

Kuppamma 40/f 163 346 negative nil C.albicans

Mala 37/f 197 378 negative present C.albicans

Rajalakshmi 37/f 194 375 negative nil no growth

Sampath 38/m 194 376 negative nil no growth

Selvi 50/f 152 398 negative nil no growth

Amudha 40/f 142 298 negative nil no growth

Srinivasan 40/m 142 298 negative nil no growth

Saminathan 43/m 153 296 negative nil no growth

Vengaiya 39/m 172 273 negative nil non albicans

Madhan 32/m 142 316 negative present non albicans

Renuka 32/f 173 346 negative nil no growth

Ramasamy 34/m 137 315 negative nil no growth

Ethiraj 34/m 184 289 negative nil no growth

Musthafa 32/m 175 298 negative nil no growth

Loganathan 47/m 187 298 negative nil no growth

Janakiraman 43/m 126 287 negative nil no growth

Malliga 45/f 248 298 negative nil no growth

Jayanthi 42/f 230 276 negative present C.albicans

Sundaram 32/m 110 245 negative nil no growth



Selvi 31/f 209 367 negative nil no growth

Bamathi 31/f 210 356 positive present C.albicans

Selvarani 48/f 220 345 negative nil no growth

Sakunthala 46/f 230 333 negative nil no growth

Govindasamy 46/m 246 321 negative nil no growth

Deivanai 46/f 237 323 negative nil no growth

Leelavathy 36/f 239 345 negative nil non albicans

Karthika 38/m 230 324 negative nil no growth

Rajeshwari 39/f 236 316 negative present non albicans

Ragunathan 39/m 127 234 negative nil no growth

Gunasekar 40/m 125 256 negative nil no growth

Regina 32/f 238 315 negative nil no growth

Dillsath Begum 36/f 238 346 negative present non albicans

Muthulakshmi 38/f 128 167 negative nil no growth

Pushparani 38/f 128 267 negative nil no growth

Gunamahal 37/f 123 236 negative nil no growth

Ramachandran 37/m 239 278 negative nil no growth

Kalidoss 40/m 235 318 negative nil no growth

Sasikumar 40/m 231 367 negative nil non albicans

Kaliyammal 41/f 218 345 negative nil no growth

Lalitha 45/f 208 312 negative nil no growth

Rangan 45/m 204 313 negative nil no growth

Sujatha 43/f 234 345 negative nil no growth

Rajakumari 42/f 245 367 negative nil no growth

Geetha 46/f 267 378 negative nil C.albicans

Chellakutty 43/m 213 321 negative nil no growth

Meena 32/f 212 345 negative nil no growth

Gopal 31/m 222 345 negative nil no growth

Ram 31/m 234 356 negative nil no growth

Poongodi 34/f 267 378 negative nil no growth

Kokila 39/f 177 321 negative nil no growth

Parvathy 38/f 177 376 negative nil no growth

Ananthan 38/m 177 312 negative nil no growth

Rohini 37/f 175 345 negative present C.albicans

Meenakshi 32/f 187 378 negative nil no growth

Anbu 34/m 187 345 negative nil no growth

Jayabalan 50/m 142 312 negative nil no growth

Jaya 50/f 142 286 negative nil no growth

Balashankar 53/m 141 283 negative nil no growth

Moideen 52/m 176 290 negative nil no growth

Ravi 52/m 153 297 negative nil no growth

Subramani 57/m 139 278 negative present C.albicans

Surya 42/f 140 267 negative nil no growth

Kalaiselvi 43/f 132 289 negative nil no growth

Ramu 45/m 187 356 negative nil non albicans

Krishnaveni 39/f 176 398 negative nil no growth

Ammal 46/f 147 378 negative nil no growth

Mohana 46/f 138 375 negative nil no growth

Raja 45/m 198 324 negative nil no growth



Noorutha 35/f 176 298 negative nil no growth

MamtaBegum 36/f 154 367 negative present C.albicans

Maheswari 35/f 165 341 negative nil no growth

Kuppusamy 34/m 165 340 negative nil no growth

Pooran 45/m 156 320 negative nil no growth

Hemavathy 45/f 134 269 negative nil no growth

HariBabu 45/m 156 289 negative nil no growth

Sarala 45/f 187 367 negative nil no growth

Kala 39/f 178 390 negative present non albicans 

Baskar 38/m 196 309 negative nil no growth

Kuppamma 38/m 156 409 positive nil no growth

Vasantha 38/f 134 278 negative nil no growth

Yamini 37/f 148 278 negative nil no growth

HyderALi 34/m 149 298 negative nil no growth

Kashi 31/m 159 245 negative present non albicans

Kalavathy 31/f 178 234 negative nil no growth

KamalRani 31/f 194 299 negative nil no growth

Lakshmi 31/f 140 287 negative nil no growth

Bakyaraj 34/m 140 287 negative nil no growth

Kanniyappan 34/m 159 265 negative present non albicans

Kasthuri 34/f 140 234 negative nil non albicans

Sekar 32/m 130 209 negative nil no growth

Jayarani 32/f 139 215 negative nil no growth

Porkodi 32/f 187 298 negative nil no growth

Alamelu 32/f 156 289 negative present C.albicans

Mariyamma 56/f 175 245 negative nil no growth

Chellam 45/f 175 278 negative nil no growth

Sheela 45/f 198 293 negative nil no growth

Sangeetha 43/f 198 299 negative nil no growth

Pooranam 57/f 195 234 negative present non albicans

Vasudevan 56/m 109 267 negative present C.albicans

Jayanthi 56/f 190 298 negative nil no growth

Thamarai 57/f 190 295 negative nil no growth

Selvi 57/f 178 278 negative nil no growth

Dhanalakshmi 54/f 175 295 negative present C.albicans

Kalyani 52/f 176 310 negative nil no growth

Selvam 43/m 194 320 negative nil no growth

Malliga 51/f 152 310 negative nil no growth

Shenbagavalli 51/f 143 287 negative nil no growth

Kaveri 48/f 156 298 negative present C.albicans

Parimala 49/f 198 294 negative nil no growth

Sundaram 49/m 195 290 negative nil no growth

Raja 37/m 267 490 negative nil no growth

Raman 34/m 234 410 positive nil no growth

Krishna 45/m 126 267 negative nil no growth

Kumari 34/f 156 289 negative nil no growth

Kumaravel 37/m 178 310 negative nil no growth

Thiyagu 34/m 145 310 negative nil non albicans

Deepan 30/m 167 345 negative nil no growth



Kumar 37/m 123 190 negative nil no growth

Hema 47/f 134 237 negative nil no growth

Ponni 45/f 234 278 negative nil no growth

Porkodi 41/f 255 299 negative nil no growth

Tamil 40/f 267 378 negative nil no growth

Selvi 48/f 234 398 negative nil no growth

Rajathi 37/f 231 409 negative nil no growth

Sivan 39/m 216 401 negative nil no growth

Deepan 43/m 278 407 negative nil no growth

Narayani 42/f 234 428 negative nil no growth

Ajitha 42/f 217 429 negative nil no growth

Abinaya 43/f 216 467 negative nil no growth

Kathir 43/m 298 498 negative nil no growth

Ramani 59/f 214 319 negative nil no growth

Ranjith 56/m 167 298 negative nil no growth

Nithya 52/f 189 379 negative nil no growth

Nataraj 54/m 123 256 negative nil no growth

Mangamma 53/f 145 268 negative nil no growth

Latha 52/f 165 295 negative nil no growth

Devi 58/f 278 409 negative nil no growth

Rajathi 41/f 215 299 negative nil no growth

Panimalar 49/f 267 379 negative nil no growth

Sekar 48/m 278 394 negative nil no growth

Sundar 37/m 245 408 positive nil C.albicans

Karthika 38/f 267 478 negative nil no growth

Priya 39/f 219 410 negative nil no growth

Krishnan 42/m 219 421 negative nil no growth

Sriraman 46/m 210 417 negative nil no growth

Shivan 56/m 245 378 negative nil no growth

Janani 36/f 261 398 negative nil no growth

Radhika 34/f 261 375 negative nil no growth

Preethi 32/f 201 347 negative nil no growth

Dhanakodi 31/f 201 298 negative nil no growth

Kayal 36/f 134 234 negative nil no growth

Thirupal 37/m 167 256 negative nil no growth

Balan 37/m 123 234 negative nil no growth

Sundhar 43/m 178 256 negative nil no growth

Guna 41/m 123 213 negative nil no growth

Anandhan 40/m 134 234 negative nil no growth

Anantha 41/m 189 378 negative nil C.albicans

Palraj 39/m 134 367 negative nil no growth

Mohanraj 38/m 189 398 negative nil no growth

Akshaya 32/f 127 321 negative nil no growth

Shruthi 47/f 190 398 negative nil no growth

Praveen 36/m 167 276 negative nil no growth


	சுயஒப்புதல்
	ஆய்வு செய்யப்படும் தலைப்பு:

	ethical.pdf
	Page 1




