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Background: Candida species are infrequently grown in bile cultures. An association 
between biliary candidiasis and regional malignancy may exist. The role of fungus mem
branes in frequent biliary stent occlusion is also presented in this case series.
Methods: We retrospectively identified patients who underwent percutaneous trans-hepatic 
cholangiogram (PTC) for obstructive jaundice between January 2014 and January 2019. The 
results of bile cultures – obtained by PTC – for all patients were analyzed, and patients with 
fungus growth were determined; their medical records were reviewed.
Results: A total of 71 patients with obstructive jaundice underwent PTC between 
January 2015 and January 2019. Five patients (all male; mean age 55.8 years) had candida 
species growth in bile cultures. Two patients were diagnosed with cholangiocarcinoma, one 
with adenocarcinoma of the head of the pancreas, one with gallbladder cancer, and one with 
locally advanced gastric adenocarcinoma. Formation of fungal balls predisposed to frequent 
PTC drain clogging. Eradication of Candida was achieved in 4 patients after 10 days to 3 
weeks of antifungal therapy.
Conclusion: We present a case series of biliary candidiasis in patients with obstructive 
jaundice and regional malignancy. We suggest that patients with obstructive jaundice and 
regional malignancy should be screened for biliary candidiasis. Persistent cholestasis may be 
caused by the recurrent formation of fungal membranes (balls).
Keywords: Candida, obstructive jaundice, cholangiocarcinoma, biliary, PTC

Introduction
Fungi represent an important cause of infection to human being. Candida albicans 
is the most pathogenic yeast species.1 Candida parapsilosis, Candida glabrata, 
Candida tropicalis and the newly identified (1995) species of Candida dubliniensis 
(Dublin, Ireland)2 have also been associated with most forms of candidiasis. Fungal 
infections are frequently recognized, especially in patients with risk factors includ
ing cystic fibrosis, long term antibiotic therapy, prolonged critical care admission, 
and immunosuppression.3 Fungal involvement of the biliary tract seems to occur 
more often nowadays, probably due to the greater use of biliary interventions, both 
endoscopic and percutaneous.4 Data concerning the microbiological flora of the 
biliary tract are scarce, probably due to methodological limitations.4 Although bile 
analysis is useful to guide the therapeutic procedures in patients with biliary 
infections, few studies performed a microbiological analysis of bile in patients 
with different biliary diseases (Figure 1).
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Despite the emerging awareness of biliary candidiasis, its 
clinical relevance and potential risk factors remain debatable 
The terms “Biliary candidiasis” or “Biliary mycosis” are alter
natively used when candida species is detected in microbiolo
gical bile fluid analysis, with or without cholangitis. However, 
it is still controversial whether positive bile analysis represents 
fungal infection or colonization, and how the results should 
impact the therapeutic approach. In this study, we review cases 
of biliary candidiasis in the setting of biliary or regional 
malignancy, highlighting the potential correlation between 
biliary candidiasis and malignancy. Additionally, we describe 
the role of fungus balls in frequent biliary stent occlusion.

Patients and Methods
Study Design
This is a retrospective study in which we identified 
patients who underwent percutaneous trans-hepatic cho
langiogram (PTC) for obstructive jaundice between 
January 2015 and January 2019. The results of bile cul
tures for all patients were examined.

Inclusion Criteria
Only patients with fungus growth in bile cultures were 
included. The medical records of these patients were 
reviewed, and definitive diagnosis, management protocols, 
and outcomes were described.

Ethics
The study protocol was reviewed and approved by the 
Institutional Review Board at King Abdullah University 
Hospital and by the Committee of Research on Human 
Subjects at the Jordan University of Science and 
Technology. (Non-funded research No: 20200438). We 
protected Patients’ confidentiality in accordance with 
declaration of Helsinki provisions. Written informed con
sent was obtained from the patients for the inclusion of 
their clinical data within this work.

Procedures
Endoscopic retrograde cholangiopancreatography (ERCP), 
as the intervention of choice, was attempted by an experi
enced gastroenterologist in those 5 patients. Inability to 
achieve biliary access in those patients through ERCP was 
attributed to the high-grade blockage of the distal portion 
of the common bile duct.5

Therefore, PTC was performed next, in which the level 
of obstruction was demonstrated, bypassed, and balloon- 
dilated. Bile samples for cultures for bacteria and fungi 
were obtained, and biopsies and/or brush cytology were 
taken. Occasionally, Candida pseudohyphae were directly 
observed on bile smears. We submitted samples for fungal 
culture in patients with a high-grade obstruction or pro
longed jaundice. The specimens were cultivated both on 
Kimmig agar plates and in Sabouraud bouillons and addi
tional delineation was performed by micromorphological 
and biochemical methods.

During initial PTC, internal plastic stents were placed 
without the routine use of external drainage, given that 
distal contrast runoff was smooth and free. After stent 
placement, an initial drop in cholestatic indices (direct 

Figure 1 Light microscopy for histopathology smears of infected bile (400×), (A) 
budding yeast (B) Candida albicans demonstrating chlamydospores (arrow 1), blas
tospores (arrow 2) and pseudohyphae (arrow 3).
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bilirubin, alkaline phosphatase, gamma-GT) level was 
observed in nearly all patients, but then it spiked again in 
48 to 72hrs. A repeat PTC confirmed partial or complete 
blockage of the stent with filling defects (fungus balls) in 
the common bile duct (Figure 2). Therefore, bile samples 
were resubmitted and an internal-external biliary drain was 
left in place. The daily drainage through the external 
catheter ranged from one to two liters, indicating persistent 
or recurrent occlusion. Multiple PTC stent revisions were 
necessary for several patients as shown in Table 1.

Following the diagnosis of fungal cholangitis with 
direct visualization of pseudohyphae in smears or positive 
culture growth, we started systemic antifungals with flu
conazole 200mg/day and twice-daily drain flush with 
100mg of fluconazole until repeat culture showed no 
growth.

Results
A total of 71 patients (mean age: 55.8, M: F 5:0) with 
obstructive jaundice underwent PTC between January 2015 
and January 2019. Only 5 patients (7%) had candida growth 
on PTC-obtained bile cultures (4 Candida albicans, 1 
Candida glabrata). Two patients were diagnosed with cho
langiocarcinoma, one with adenocarcinoma of the head of 
the pancreas, one with gallbladder cancer, and one with 
gastric adenocarcinoma. The patient with pancreatic 

adenocarcinoma experienced fungal cholangitis, which was 
successfully eradicated, and then he underwent 
a pancreaticoduodenectomy (Whipple’s procedure). The 
rest of the patients had metastatic disease at the time of 
diagnosis and were referred -after fungus eradication- for 
chemotherapy. Table 2 summarizes the clinical and demo
graphic features of our cases. Patients’ comorbidities, disease 
staging, treatment options, and outcomes are illustrated in 
Table 1. Formation of fungal membranes predisposed to 
frequent drain clogging. Eradication was achieved in 4 
patients after 10 days, 2 months, 2 weeks, and 3 weeks. 
One patient died after 6 months with persistent candida 
growth and frequent stent occlusion. Concerning the other 
4 patients, chemotherapy delay intervals correlated with the 
aforementioned eradication periods.

Discussion
In this series, although we cultured candida species in 7% 
of patients undergoing PTC, we demonstrated that all 
patients with biliary candidiasis are found to have biliary 
or regional malignancy. In spite of the fact that other 
predisposing factors –including immunodeficiency, biliary 
instrumentation, and prolonged stagnation due to stricture- 
contribute to fungus overgrowth inside bile ducts, this rare 
infection was alarming for the presence of cancer.

Fungal cholangitis, as a form of Invasive candidiasis, is 
a leading cause of sepsis (candidemia) in this population, 
ie; patients with locoregional malignancies. Given the high 
cost of antifungal drugs, the potential for toxicity with 
prolonged use, and the poorer outcomes associated with 
delayed therapy; it is highly recommended that clinical 
microbiology as well as infectious diseases services are 
incorporated in the diagnosis and management of invasive 
candidiasis. The guidelines published by National Institute 
for Health and Care Excellence (NICE)6 along with 2019 
updates on the core elements of hospital antibiotic 
Stewardship programs, both emphasized the importance 
of tracking, monitoring, and reporting of antimicrobial 
impact and outcomes.7

Welch has first described microbial presence in bile 
more than 130 years ago when Bacteria implication in 
gallstone pathogenesis was revealed.8,9 Pathogens may 
enter the biliary tree by a retrograde ascent from the 
duodenum -where 100–1000 bacteria live in each 1 milli
liter of its’ lining mucosa- or from portal venous blood or 
during instrumentation of CBD.10

Because of the existence of biliary sphincter, bile flow, 
and some bile components that have antibacterial features, 

Figure 2 Common bile duct stent partial occlusion with filling defects (fungus balls) 
at the tip of the black arrow.
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such as bile acids and immunoglobulin A (IgA), many 
authors suggest that bile in the biliary tract would be 
normally sterile unless the bile ducts are obstructed, or 
stones are present.11 On the contrary, multiple bacterial 
strains that can grow in bile (bile-tolerant) have been 
recently identified with the application of next-generation 
sequencing.12 These strains may induce chronic infection 
with possible malignant transformation (eg Helicobacter 
species, Hemophilus influenzae, E. coli).13

Moreover, in a study of 19 bile samples obtained dur
ing surgery from patients with a normal biliary tree (no 
stones or obstruction), there was positive growth in 16/19 
samples for bacteria which led to a conclusion that human 
bile is not, as first thought, sterile.14

Most studies were conducted on abnormal biliary sys
tems or unhealthy individuals. To make more reliable 
conclusions on the normal flora of the biliary system we 
believe that further studies of the normal biliary system of 
healthy individuals are warranted. However, this type of 
study may face technical challenges or ethical barriers. 
Therefore, we recommend obtaining bile cultures in all 
cases of biliary obstruction, and we believe that fungus 
growth in bile cultures obtained by PTC is of clinical 
significance.

In patients with obstructive jaundice, ERCP is usually 
attempted first. According to the American Society for 
Gastrointestinal Endoscopy (ASGE) guidelines,15 ERCP is 
the intervention of choice due to its advantage of drainage 

without the need for an external catheter. However, ERCP 
has a failure rate of 10–15%.16 Common reported causes of 
ERCP failure include duodenal diverticula, which increases 
with age, adhesions due to previous upper abdominal surgery 
or gastrointestinal diversions, or to a less extent obstruction 
due to tumors.17 The failure rate increases by 78-fold in 
patients with periampullary tumors that infiltrate the ampulla 
of Vater. Hence, PTC is a suitable alternative, especially in 
patients with a hilar obstruction or surgically-altered 
anatomy.18

Since bile samples from PTC are less prone to con
tamination by intestinal flora than ERCP samples, cultures 
from PTC samples are more reliable for an accurate diag
nosis and antimicrobial selection.19

Several studies10,20,21 have investigated biliary candidia
sis in terms of clinical presentation, diagnosis, and treatment 
modalities. However, only a few studies have analyzed its 
correlation with malignancy22 and the impact on patient 
outcomes, including survival rates. In a study by Kim and 
colleagues,18 Candida species were found in 23% of bile 
samples collected during PTC from patients with cholan
giocarcinoma; Patients with biliary candidiasis had reduced 
survival compared to those without, the authors suggested 
that biliary candidiasis is a factor of poor prognosis. 
Reduced survival is probably attributed to factors such as 
sepsis, poor oral intake, complications of frequent invasive 
interventions, and delayed surgery or chemotherapy.

Table 2 Clinical and Demographic Features of Patients

Patient 
No.

Age Gender Clinical 
Presentation

Primary Diagnosis Disease Stage (Radiologic) Comorbidities

1 71 Male Obstructive 

jaundice

Gallbladder Cancer Extensive distant lymph node 

involvement and mesenteric 

deposits

Previous History of 

urinary bladder Cancer

2 51 Male Obstructive 

jaundice

Adenocarcinoma of the 

head of the pancreas

No evidence of metastasis Stage 1b Smoker, FAP mutation 

with history of colectomy

3 54 Male Obstructive 
jaundice, 

abdominal pain

Distal 
cholangiocarcinoma

Pleural and lungs metastasis Diabetes Mellitus

4 40 Male Obstructive 

jaundice, epigastric 

pain

Advanced gastric 

cancer

Liver metastasis and extensive 

Lymph node involvement

Smoker

5 63 Male Obstructive 

jaundice, epigastric 
pain

Adenocarcinoma of the 

head of the pancreas

Multiple liver metastatic lesions Hypertension

Abbreviation: FAP, familial adenomatous polyposis.
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In another study by Lenz and colleagues,4 in which bile 
samples were collected during ERCP, Candida was iso
lated in 30% of patients. However, all patients suffered 
from severe chronic diseases and required frequent inter
vention; the authors found in a multivariate analysis that 
previous endoscopic sphincterotomy -which eliminates an 
important protective mechanism- was a significant risk 
factor for biliary candidiasis.

Other studies have demonstrated that fungus balls could 
be responsible for frequent CBD and stent occlusion. Story 
and Gluck23 described the soft filling defects within the bile 
duct. They also outlined the treatment approach, which 
consisted of daily oral antifungal and daily antifungal flush
ing through PTC external drain or cholecystostomy tube. In 
that study, the proposed treatment succeeded in the eradica
tion of the infection in about 75% of cases.

In the present study, the diagnosis of fungal cholangitis 
preceded that of malignancy, suggesting that biliary candi
diasis could be a warning sign of an underlying malig
nancy. We also highlight the role of fungus balls in 
frequent stent occlusion after PTC or ERCP, which is 
a rare but potentially treatable condition. Additionally, 
we emphasize the role of combined (systemic and intra- 
biliary) antifungal therapy in eradicating the pathogen. Our 
results suggest that biliary candidiasis could be associated 
with a worse prognosis.

This study has some limitations. Firstly, it is 
a retrospective study. Secondly, the sample size of patients 
with biliary candidiasis was too small to evaluate risk 
factors with statistical significance. Thirdly, many patients 
who did not have their bile cultures obtained may still 
have the infection, leading to some false-negative cases. 
Despite these limitations, the findings in this study con
tribute to the understanding of cancer association with 
biliary candidiasis and the importance of the implementa
tion of an appropriate treatment approach.

In Conclusion, sampling bile for culture is recommended 
in patients with obstructive jaundice. Biliary candidiasis 
should raise concerns of underlying biliary or regional 
malignancy, in particular in the absence of other risk factors. 
Persistent cholestasis after biliary drainage may be attributed 
to fungus growth in the form of fungal balls, which may 
delay treatment by chemotherapy or surgery. Future pro
spective studies are warranted to investigate the putative 
association between biliary candidiasis and malignancy.

Disclosure
The authors report no conflicts of interest for this work.
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