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Nosocomial candiduria in chronic liver disease 
patients at a hepatobilliary center

Neha Rathor, Vikas Khillan, S. K. Sarin1

Short Communication
A

b
st

ra
ct Background: Nosocomial urinary tract infections (UTIs) are common in catheterized 

patients. Fungal UTI has become an important nosocomial problem over the past decade. 
The microbiology of candiduria is rapidly evolving and new trends are being reported. 
Aims: To study the microbiological trends and antifungal resistance profi le of Candida in 
urine of catheterized chronic liver disease (CLD) patients at a super specialty hepatobiliary 
tertiary-care center. Materials and Methods: urine samples were collected by sterile 
technique, processed by semi-quantitative method as per the standard protocols. Direct 
microscopic examination of urine sample was also done to look for the presence of pus 
cells, red blood cells, casts, crystals or any bacterial or fungal element. Result: A total of 337 
yeast isolates were obtained from catheterized patients, non-albicans Candida spp. emerged 
as the predominant pathogen and was responsible for 67.06% of nosocomial fungal UTI. 
Candida tropicalis accounted for 34.71% of the cases, whereas Candida albicans grew in 32.93%, 
Candida glabrata 16.32%, rare Candida spp. Nearly 11.5% (Candida hemolunii to be confi rmed 
by molecular methods).  Antifungal sensitivity varied non-albicans species except C. tropicalis, 
Candida parapsilosis were more often resistant to antifungal drugs. Conclusion: Nosocomial 
Candida UTIs in CLD patients is common, due to the cumulative pressure of contributing 
factors such as urinary instrumentation and prolonged use of broad-spectrum antibiotics. 
Non-albicans Candida were found to outnumber C. albicans in catherized CLD patients. Risk 
of strain persistence is also higher with non-albicans Candida.  Thus, species identifi cation 
and susceptibility testing is a must for appropriate management of such patients.
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Introduction

During the past 30 years, Candida in urine has evolved 
from a scientific curiosity described mainly in case 
reports to a common fi nding in hospitalized patients, 
yet it still intrigues the clinicians, as it may represent 
colonization of perineum, urinary catheter or bladder; 
at the same time it may be a harbinger of a more grave 
illness such as pyelonephritis/cystitis, or hematogenous 
seeding of the renal cortex in the course of disseminated 
candidiasis.

Usually, urine culture is sent for unexplained fever, 
elevated white blood cell (WBC) count, or less cogent 
reasons, such as cloudy or smelly urine and no follow-up 
study carried out to determine the significance of 
candiduria. To complicate things pyuria can be associated 
with both long-term and intermittent catheterization, 
interstitial nephritis and other tubulointerstitial disorders 
with infl ammation, in addition to infection.

Diagnostic issues
R e n a l  i n f e c t i o n  i s  s e e n  w i t h  a s  f e w  a s 

10,000-15,000 yeasts/mL in patients without catheters, 
however, no correlation with biopsy-proven renal 
infection could be established with colony counts of 
20,000-100,000 cfu/mL.[1] Thus, as few as 10,000 cfu/mL may 
mean infection and 10,000-100,000 cfu/mL colonization? 
Ambiguity obscures pseudohyphae formation as a 
marker for invasion, as Candida glabrata, cannot make 
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pseudohyphae and Candida albicans can be induced to 
form pseudohyphae by varying the pH and nutrients in 
the urine. Further, Antibody-coated yeasts cells in urine 
were shown to be a non-specifi c.[2] Cast containing yeast 
is specifi c for upper urinary tract infection (UTI), but 
insensitive.[3]

We undertook this study to determine the signifi cance 
of candiduria in catheterized chronic liver disease (CLD) 
patients, identify the prevailing microbiological trends 
and antifungal resistance.

Materials and Methods
The study was carried out during January 2011 to 

May 2013 at a hepatobiliary tertiary care hospital on 
CLD patients admitted to the liver coma intensive care 
unit (ICU).

Inclusion criteria
Only pure growth isolates growing in significant 

count (≥104) cfu/mL, from two consecutive urine 
samples of catheterized CLD patients, admitted in the 
ICU for more than 72 h; collected using sterile technique 
were included. The second sample was collected after 
removing the old catheter and inserting a new one. These 
isolates were from samples where direct microscopic 
examination showed concomitant pyuria.

Exclusion criteria
Samples where yeast was isolated in the absence of 

pyuria, or as a mixed growth or when repeat sample 
could not be obtained, were excluded from analysis, 
isolates obtained from non-catheterized patients or from 
patients whose duration of admission was <72 h in the 
hospital were also excluded. If the second sample was 
collected without removal of the catheter it was rejected.

• Sample collection and processing: Urine samples 
were collected using sterile technique - urine catheter 
was clamped (non-traumatic clamp/gate clip) few 
centimeters distal to the sampling port. Once suffi cient 
urine collected in the tube, sampling port was 
wiped with an alcohol swab. After drying, the tube 
stabilized below the sampling port, needle inserted 
at an angle of 45°; and urine aspirated, transferred 
to the sterile container and sent to the lab within 1 h 
of drawing. Direct microscopic examination of urine 
sample was carried out to look for WBC, red blood 
cell, casts, crystals or any bacterial or fungal element. 
Sample processing was carried out immediately by 
semi-quantitative method as per the standard protocols

• A repeat sample was requested after a catheter 
change where yeast was isolated as a pure growth 
in a significant (>104) colony count, to rule out 
contamination or colonization of the catheter. Multiple 
samples were accepted to confi rm persistence or 
clearance of candiduria

• Identifi cation and susceptibility testing: Species 
identifi cation and antifungal sensitivity was carried 
out in VITEK 2 compact system by YST ID (Bio 
Merieux, Mumbai, India) and VITEK YS 01 card 
respectively, as per the manufacturers’ instructions

• Strain persistence: defined as repeated isolation 
of same species (14 days) without any episode of 
clearance, despite a catheter change

• Candidemia: 8-10 mL of blood was aseptically drawn 
from the patients 3-5 days after detecting candiduria 
and cultured in BacT Alert (Bio Merieux) as per the 
manufacturers’ instructions. Isolation of the same 
species from the blood culture was recorded.

Results
During the period from January 2011 to May 2013 we 

received 9284 urine samples. 3713 (39.93%) catheterized 
patients grew pure Candida isolates in a significant 
count. A second sample, collected after removing the 
old catheter and inserting a new one, grew yeast in 
337 (9.98%) samples. No signifi cant fungal growth was 
seen in 3376 (90.9%) on repeat sampling.

Non-albicans Candida spp. emerged as the predominant 
pathogen 67.06% (226).

Candida tropicalis 34.7% (117), C. albicans 32.93% (111). 
C. glabrata 16.3% (55), rare Candida spp. 11.5% (39) (Candida 
hemolunii to be confirmed by molecular methods) 
and Candida parapsilosis 2.3% (8) were responsible for 
nosocomial fungal UTIs [Table 1].

Antifungal susceptibility
C.  tropicalis,  C. parapsilosis,  C. albicans  were 

fully susceptible to all antifungals tested, namely 
Amphotericin B, Flucytosine, Fluconazole, Voriconazole, 
others displayed variable amount of resistance. 
Resistance and higher MICs (though in sensitive range) 
were demonstrated by C. glabrata and rare Candida 
spp. [Table 2].

Strain persistence
In total 16 patients persistently grew Candida in 

cultures. Same species was isolated in 15 patients on 
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repeat sampling (more than 14 days later). Of these 
persistent strains, only three were C. albicans, four 
C. tropicalis, three C. parapsilosis, Three C. glabrata, two 
C. hemolunii, one patient growing C. tropicalis, grew 
C. hemolunii later. Thus, strain persistence as determined 
in the follow-up samples was very high (15/16, 93.75%). 
The chances that the primary strain causing candiduria 
would be persistent were significantly higher with 
non-albicans Candida spp. when compared with C. 
albicans. Candiduria evolved to candidemia in 3.5% (11) 
patients.

Discussion
CLD patients are known to have various functional 

immune abnormalities, ignoring a possible Candida 
infection in such patients can have fatal consequences. 
Obtaining a repeat urine sample post catheter change 
is a simple but a highly discriminatory exercise; clearly 
demonstrated in our study as 90.9% of Candida cleared 
post catheter change.

Virtually any Candida species may be associated with 
candiduria. Earlier studies report C. albicans as the 
predominant isolate (50-70%).[4] However, now there is a 
paradigm shift toward non-albicans Candida. Non-albicans 
species C. glabrata adapts well to urine properties such 
as substrate availability, osmolality and pH; fl uconazole 
prophylaxis promotes their selection.[5] C. parapsilosis, 

a common cause of candidemia in both adults and 
neonates, is uncommonly isolated from urine of adults. 
It is found more often in urine from neonates associated 
with systemic infection.[4,6] C. hemolunii, inherently 
resistant to many antifungals, is being increasingly 
reported; a case of catheter related candidemia has also 
been reported.[7]

As there is geographical, institutional and species 
specifi c variation in antifungal susceptibility patterns, 
determination of species and antifungal susceptibility 
is important. In our study most isolates of C. albicans, 
C. parapsilosis and C. tropicalis were sensitive to 
fl uconazole, fl ucytosine, amphotericin B, voriconazole, 
though some strains demonstrated an increase MICs 
to these drugs. Primary resistance in C. albicans is 
uncommon, though resistance has been described in 
human immunodefi ciency virus patients on long term 
antifungal prophylaxis, closely linked to advanced 
acquired immunodeficiency syndrome and the 
cumulative dose of azoles.[8,9]

Isolates of C. glabrata and rare Candida spp. (C. hemolunii) 
were resistant to many antifungals. This has been 
reported earlier in patients on prolonged treatment with 
fl uconazole and has been attributed to, mechanisms 
such as permeability barrier, alteration in protein profi le 
or genetic material and haploid state of C. glabrata.[10] 
Increase in MIC of fl uconazole has been reported in 
C. tropicalis after 2 weeks and for amphotericin B after 
7 weeks, some studies have demonstrated a change in 
MIC of fl uconazole in 24-48 h only.[11,12] Absolute (100%) 
resistance of C. hemolunii for fl uconazole, amphotericin B 
is highly alarming as these are the most commonly used 
antibiotics, especially as empirical therapy. C. haemulonii 
is considered to be an emerging yeast pathogen for which 
the optimal strategy of patient management has yet to be 
elucidated. Several cases of C. haemulonii candidemia have 
been reported; most were resistant to both fl uconazole 
and amphotericin B and failed to eradicate C. haemulonii 
candidemia.[7,13,14] However, classical methods of 
identifi cation and the usual commercial systems are not 
able to identify these rare clinical isolates. Identifi cation of 
these species should be based on molecular methods, such 
as sequence analysis of internal transcribed spacer regions 
and matrix-assisted laser desorption ionization-time of 
fl ight mass spectrometry.[15]

Strain persistence was very high (15/16, 93.5%) especially 
with non-albicans Candida. Studies have shown persistence 
of same strain in cases of recurrent or persistent candiduria, 
though they may differ in phenotypic characterist ics.[16]

Table 1: Distribution of Candida spp. in the study group 
(n=337)

Isolate Percentage

Candida tropicalis 117 (34.7)
Candida albicans 111 (32.93)
Rare candida species
(provisional identification candida hemolunii)

39 (11.5)

Candida glabrata 55 (16.3)
Candida parapsilosis 8 (2.3)
Trichosporon spp. 7 (2)

Table 2: Sensitivity pattern of Candida spp. (n=330)

Candida spp. Amphotericin 
B (%)

Flucytosine 
(%)

Fluconazole 
(%)

Voriconazole 
(%)

Candida 
tropicalis (117)

S (100) S (98.3) S (99) S (100)

Candida 
glabrata (55)

S (81.81) S (98.18) R (90.9) S (100)

Candida 
albicans (111)

S (100) S (100) S (99) S (100)

Rare Candida 
species (provisional 
identification 
Candida hemolunii)

R (100) S (82.05) S (50.28) S (99)

Candida 
parapsilosis (8)

S (100) S (100) S (100) S (100)
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Conclusions
Candida in urine is highly infl uenced by the manner of 

collection; repeat sampling should be done in catheterized 
patients to rule out contamination/colonization of bladder.

Catheterized CLD patients admitted in the ICU have 
associated risk factors and may develop nosocomial UTI 
due to Candida spp. In the presence of associated risk 
factors, there is a defi nite risk of invasive candidiasis 
following candiduria; hence, aggressive approach is 
warranted by the clinicians. A change in trend with shift 
toward non-albicans Candida spp. as the predominant 
pathogen causing nosocomial UTI is ominous, as they 
are more often resistant, diffi cult to treat and chances 
that these strains would remain persistent are higher. 
Therefore, species identifi cation and susceptibility testing 
is a must for better clinical outcomes and managemen  t.
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