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Original Research Article
TITLE: Prevalenceof Candiduriaininfantsfrom atertiary

car e hospital

Abstract:

Yeast related urinary tract infections are rardéalthy newborns. Study was conducted in
the department of microbiology in a tertiary cacsital, New Delhi from June 2012 to June
2013. Only infants were included in the study. fat@f three hundred and thirty three urine
samples were received for fungal culture and meopg. The isolation rate of candida
species amongst the 333 samples was found to B2%®1Amongst 333 samples received 37
(11.11%) were positive focandida albicans while 35 (10.51%) were positive for non
albicans candida species. So, in this study amé@ngdlates of candidaandida albicans
was found in 51.39% while non albicans candida isjgewas found to be in 48.61% of the
candida isloates. It is important that the specHmecies responsible for symptomatic
infection is identified, given the differences intianicrobial susceptibility among Candida

species.

Keywords: urinary tract infectiormandida albicans, non-albicans candida.
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I ntroduction:

Yeast related urinary tract infections are raréh@althy newborns. In contrast, candiduria
occur commonly in neonatal and pediatric ICUs (istee care unit) and particularly in
premature infants. Spectrum of disease is varyiog fasymptomatic candiduria to clinical
sepsis. UTI (urinary tract infection) in infantsdagoung children present with recurrent
fever, diarrhea, vomiting, abdominal pain and peeight gain. UTI is an important cause
for fever without a focus, especially in childrees$ than 2 years old (1). Several reports
showed that the frequency of UTI due to yeastsitaeased during the last few decades (1-
4). Risk factors commonly associated with candid#edtion include prolonged
hospitalisation, broad spectrum antibiotic therapse of catheter, total parenteral nutrition,
renal and urinary tract malformations and prematurlthough C. albicans is frequently
reported as the most prevalent species infectirg utinary tract, non-albican€andida
species appear better adapted to the urinary éragtonment with many studies reporting
that >50% of urinary Candida isolates belong to-altmcans speciesC. tropicalis, C.
glabrata, C. parapsilosis, C. lusitaniae, C. guilliermondii and C. krusel are non-albicans
species that cause candiduria (5). In a study adedun India,Candida tropicalis was more
common tharCandida glabrata and C. albicans (6). It is important to knowCandida spp.
causing the UTI before initiating the treatmentrmany non-albicanCandida spp. are
inherently resistant to treatment with fluconazoldhe aim of the present study was to
determine the prevalence of Candiduria in infanis @ determine commarandida species
associated with UTI in infants and assessmentséffectors which will help the clinicians in
the better management of candiduria.

Materials& Methods:

This study was conducted in the department of Miiogy, Dr. Ram Manohar Lohia
Hospital, New Delhi from June 2012 to June 2013lyGmfants i.e. <1 year age children
were included in the study. All urine samples framfants which were received in the
microbiology laboratory during June 2012 to Jun&2®ere included in the study. The urine
sample was collected as a clean catched midstreg® sample in males and using urine
collection bag affixed to the perineum in femaléierathorough cleaning of genitals (7). A
total of three hundred and thirty three urine sasphere received in the laboratory from
admitted 333 symptomatic infants. All samples reeéifrom one patient were considered as
a single sample.  The prevalence of candiduria eaculated from the total number of

samples received in our laboratory. Wet mount pagmans were examined for visualization
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of pus cells, yeast cells and culture was perforore&DA (Sabouraud Dextrose agar) slants
with and without antibiotics. Slants were incubatégéd7° C and 25° C and were examined
after 48 hours of incubation. Germ tube test waslue differentiatecandida albicans from
other candida species. All yeast colonies weretified based on colony morphology and
colour appearance on CHROMagar Candida and on abis lof biochemical properties in
sugar assimilation test. All candida species werdiamed by automated system- Microscan
Walkaway 40plus system. Candida was consideredfis@m and causing infection only
when the infant was symptomatic and also the sawmlate was present in two consecutive
urine samples collected 24 hrs apart and presehpeisocells in the samples. All freshly
prepared medias were tested using quality contrains ATCC 90028 andida albicans),
ATCC 13803 C. tropicalis), and ATCC 6258(. krusei). All the data were entered in the
Microsoft excel sheet and processed for statiséinalysis to calculate various percentage.

Results:

Distribution of Candida isolates in infants fromUGCand wards is shown in table 1. The
isolation rate oftandida species amongst the 333 samples was found to .6%1 Out of
333 samples received, 56.8% were males and 43.28 females. Amongst 333 samples
received, 72 (21.62%) samples grew candida in pulieire and among them, 37 (11.1%)
were candida albicans while 35 (10.5%) were non albicacandida species. 261 (78.4%)
samples were negative for microscopic examinatiorifidding yeast cells and had no fungal
growth after 48 hours of incubation at 37° C and €556.7% of theandida isolates were
from ICU while 43.3% isolates were from infants attiea in wards (Table 1). So, in this
study among 72 isolates of candid@andida albicans was found in 51.39% while non
albicans candida species was found to be in 48 @fl#te candida isolates (Table 1). Out of
72 isolates of candida, males (58.3%) were morenoonty affected compared to females
(41.7%). Among candiduria cases, 84.7% (61) rexklwoad spectrum antibiotics for more
than 7 days, 50% (36) were catheterized, and 1§IZ2owere low birth weight (i.e. birth
weight < 2500 g). In ICUs out of 45 isolates, 93.842) received prolonged antibiotic,
71.1% (32) were catheterized and 26.7% (12) were doth weight as shown in table 2.
Among non-albicans candida most common species Gémapicalis (27.77%) followed by
C.krusel (12.5%) andC.parapsilosis (8.3%) as shown in table 3.

Table 1- Distribution of Candida isolatesin infants from | CU and wards:

Pediatric Total M ales Females | No Candida Non-albicans




Units samples | (%) (%) growth | albicans Candida
(%) (%) species (%)
Pediatric 97 56 41 64 15 18
ICU
Neonatal 92 49 43 80 7 5
ICU
Neonatal 55 31 24 48 4 3
ward
Pediatric 89 53 36 69 11 9
ward
Total (n=|333 189 144 261 37 (11.1%) | 35(10.5%)
333) (56.8%) | (43.2%) | (78.4%)
91 Table2: Assessment of risk factorsin infantswith candiduria:
Risk factors ICU (n=45) | Ward (n=27) | Candiduria No growth
candiduria | candiduria | (n=72) (n=261)
Antibiotic therapy (> 7|42 (93.3%) 19 (70.3%) 61 (84.7%) 159 (60.9%)
days)
Catheterization 32 (71.1%) | 4(14.8%) 36(50%) 67 (25.7%)
Low birth weight (<2500 g) | 12 (26.7%) Nil 12 (16.7%) 6 (2.2%)
92 Table3: Distribution of various candida speciesin urine samples:
Etiological agents | Males(%) | Females(%) | No. of isolates | Percentage
C.albicans 22 (59.4%) | 15 (40.6%) 37 51.39%
C.tropicalis 11 (55%) 9 (45%) 20 27.77%
C.krusei 6 (66.7%) | 3(33.3%) 9 12.5%
C.parapsilosis 3 (50%) 3 (50%) 6 8.3%
Total 42 (58.3%) | 30 (41.7%) 72 -

93
94  Discussion:

95 Fungal UTI is one of the important factor for mditfaand morbidity in hospitals and it
96 incidence is increasing in all hospitalized pate(atl areas of medical and surgical practice).

97 Candiduria is rare in healthy people but relativélgquent in hospitalized patients (8).
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Several investigators believed tl@Zdndida infections are an emerging problem in pediatrics
(4). Candida species accounted for 5.5% of UTlIs in children ks 12 year. In a study
conducted bySeifi Z et al among children less than 14 ymmost of the patients with
candiduria (42.9%) was less than 1 year [®)our study, isolation rate afandida species
was found to be 21.62%. In other study, 16.5% dfucel from sampled patients yielded
different species o€andida. In a study in Brazil, 22% of urine samples frowspitalized
patients were positive fo€andida species (10). In our study, candida was isolatedemo
commonly in males (58.3%) compared to females @4).7This result is comparable with
other study conducted Ifeifi Z et al, where 71.4% of candida was isolated in males and
28.6% in females (9). Many risk factors have beeggested to candiduria, such as broad
spectrum antibiotics therapy, corticosteroids agentmmunosuppressive drugs, use
indwelling catheters for urinary drainage, hemajao malignancies, urinary tract
abnormalities and prematurity (4).

Nayman Alpatet al.(11) had believed that long duration of ICU and ditad stay
increase the prevalence of candiduria in patiedntaddition, candiduria in ICU patients is a
marker for increased mortality. In our study, 56.8%ihe candida isolates were from ICU
while 43.3% isolates were from infants admittedMards. This is due to the fact that ICU
patients are more critical and are mostly cathetdriwhich are important risk factors for
candiduria leading further to candidaemia. Also tG& patients receive multiple broad
spectrum anti-microbial agents which further insethe prevalence of candiduria in ICUs
(12). The assessment of risk factors suggested aimaing candiduria cases 93.3% (42)
received prolonged antibiotic, 71.1% (32) were etdhized and 26.7% (12) were low birth
weight in ICUs (Neonatal ICU and Paediatric ICU)mmared to 70.3% received prolonged
antibiotic, 14.8% were catheterized and none wanedirth weight in ward. Underlying risk
factors were similar in other study by Kauffmarae{13). In addition, in a study conducted
by Robinson et al. (14), mortality rate due to g¢duda in infants in the neonatal intensive
care unit was significant (30%). Candiduria mayabeesult of contamination of the urine
samples, urinary tract colonization or indicatiiarvasive UTI. Contamination is common,
especially if the specimen is suboptimal urine exiilon from a catheterized patient.
Colonization is usually asymptomatic adherence settlement of theCandida spp on the
drainage catheters or foreign bodies in the urim@@gt and, may result in high concentration
of Candida colonies in urine cultures. Quantitative culturathveolony counts of > 100,000
cfu/ml of urine are associated with infection irtipats without indwelling urinary catheters.

However, renal candidiasis has been reported evienlaw colony counts of 1000 cfu/ml of
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urine (15). Isolation of candida on repeated samealso important for the diagnosis of
invasive candiduria and rules out contaminationcolonisation. In our study, colony
forming units were not determined, but sample wasswered positive only when two
consecutive urine samples collected 24 hours gpevt the sameandida species. Also it is

a well known fact that colonisation is an importaimgk factor for development of
candidaemia, as most infections are endogenousardidaemia has a high mortality rate of
46-80% compared with bacteraemia (38%) (16). Atsues studies emphasise that candiduria
should never be ignored in septic patients, asaiy e the first sign of a systemic Candida
infection (17). Hence, in high-risk patients, cahaia should be carefully evaluated for
disseminated infection.

Distribution of Candida species in candiduria varies in different stud@salbicans
was considered to be the most common pathogen amate patients with candiduria
followed byC. parapsilosis (18). In our studycandida albicans was found in 51.39% while
among non albicansandida species most common isolate w@sropicalis, followed by
C.krusel andC.parapsilosis. Non-albicans species accounted for 71% and 64.4% of isolates
in Paulet al. (6) and Kobayashet al. (10) reports, respectively. This suggests thatethen
change in trend with shift toward non-albicaPendida spp compared tdC.albicans as the
predominant pathogen causing hospital acquired Uhése non-albicanSandida spp. are
more difficult to treat as some of the strains iatgnsically resistant to Amphotericin BZ(
lusitaniae). Also non-albicans candida species likdropicalis, C. krusei, C. glabrata andC.
parapsilosis are less susceptible to azoles particularly flazote compared to C. albicans
(19). Hence, identification of species should alsvage performed for appropriate
management of such patients. Management of candidemains controversial. Some of the
clinicians have believed that the presenceCafdida spp. in urine samples is marked as
harmless colonization, or lower tract infection.in@ally two important antifungals,
amphotericin B and fluconazole were used for teattnent of candiduria in patients (13,20).
The limitation of this study is that antifungal saptibility testing was not done in our
isolates, which plays an important role in the nggmaent of such patients, especially
infection with non-albicangandida species. Since isolation of candida is increa$iom
various samples received in the laboratory, iteisommended that such studies should be
undertaken in different geographical areas at segntervals for global comparison.

In conclusion, Candiduria is an increasingly diffic problem for clinicians to
recognize and manage as infants do not presenttyytbal symptoms of UTI. Candiduria

may lead to disseminated candidiasis especiallyhaspitalized infants, as they are
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immunocompromised, catheterized and on prolongdtiatics. It is important that the
specific species responsible for symptomatic indects identified, given the differences in
antifungal susceptibility amon@andida species.

References:

1. M Vijayakumar. Revised Statement on Management rfiddy Tract Infections. Indian
society of pediatric nephrology. Indian Pediatrisl 48, 2011: 709-717.

2. Laverdiere M, Labba AC, Restieri C, Rotstein Keyland D, Madger S, et al.
Susceptibility patterns ofandida species recovered from Canadian intensive cares.uhi
Crit Care. 2007; 22(3): 245-50.

3. Da Silva EH, Da Silva Ruiz L, Matsumoto FE, AuME, Giudice MC, Moreira D, et al.
Candiduria in a public hospital of S&o Paulo (12994): characteristics of the yeast isolates.
Rev Inst Med trop S Paulo. 2007; 49(6): 349-53.

4. Saha R, Das S, Kumar A, Kaur IR. Pattern of @indsolates in hospitalized children.
Indian J Pediatr. 2008; 75: 858-60.

5. Lagrotteria D, Rotstein C, Lee CH. Treatmentcahdiduria with micafungin: A case
series. Can J Infect Dis Med Microbiol. 2007; 18(2)9-50.

6. Paul N, Mathai E, Abraham OCa, Michael JS, Matba Factors associated with
candiduria and related Mortality. J Infect. 2007;850-5.

7. Urinary Tract Infection: Clinical Practice Guioke for the diagnosis and management of
the initial UTI in febrile infants and children 2 t24 Months. American academy of
pediatrics. Pediatrics Volume 128, Number 3, Sepsm2011.

8. Jain N, Kohli R, Cook E, Gialanella P, ChangFfies BC. Biofilm formation by and
antifungal susceptibility o€andida isolates from urine. Appl Environ Microbiol 20073:7
1697-17083.

9. Seifi Z, Azish M, Salehi Z, Zarei Mahmoudabadi 8hamsizadeh A. Candiduria in
children and susceptibility patterns of recovef@ahdida species to antifungal drugs in
Ahvaz. J Nephropathol-ogy. 2013; 2(2): 122-128.

10. Kobayashi CC, de Fernandes OF, Miranda KC,als&ED, Silva Mdo R. Candiduria in
hospital patients: A study prospectiwdycopathologia 2004; 158: 49-52

11. Nayman Alpat S, Ozgusé, Ertem 1. OT, Erben N, Doyuk Kartal E, T6zun &i,al.
Evaluation of risk factors in patients with candiduMikrobiyol Bul 2011; 45: 318- 324.

12. Sobel JD, Fisher JF, Kauffman CA, Newman CAndida urinary tract infections--
epidemiology. Clin Infect Dis. 2011 May;52 Supp&833-6.



199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

215
216
217
218

13. Kauffman CA, Vazquez JA, Sobel JD, Gallis HA¢Hhsey DS, Karchmer AW, et al.
Prospective multicenter surveillance study of fumun hospitalized patients. Clin Infect
Dis. 2000; 30(1): 14-18.

14. Robinson JL, Davies HD, Barton M, O'Brien Knfpison K, Asztalos E. Characteristics
and outcome of infants with candiduria in neonatensive care - a Paediatric Investigators
Collaborative Network on Infections in Canada (PICNstudy. BMC Infect Dis. 2009; 9:
183.

15. Kauffman CA. Candiduria. Clin Infect Dis 2005(duppl 6):S371-6.

16. Binelli CA, Moretti ML, Assis RS, Sauaia N, Mezes PR, Ribeiro E et al. Investigation
of the possible association between nosocomial idarid and candidaemia. Clinical
Microbiology and Infection, Volume 12 Number 6, 8.2006. Pg: 538-543.

17. Fisher JF. Candiduria: when and how to tre&@utr Infect Dis Rep 2000; 2: 523-530.
18. Kristina B, Charles M, Gerard R. Renal candidian neonates with candiduria. Pediatr
Infect Dis J. 1999; 18(11): 959-63.

19. Achkar JM and Fries BQCandida Infections of the Genitourinary Tract. Clinical
Microbiology Reviews, Apr. 2010, p. 253-273.

20. Hollenbach E. To treat or not to treat — caific ill patients with candiduria. Mycoses.
2008; 51(Suppl 2): 12-24.



