
P
urple urine bag syndrome (PUBS) 
is an uncommon phenomenon 
where the tubing and urinary 
catheter bag is noticed to undergo 

purple discolouration. This has been 
linked with urinary tract infections (UTI), 
chronic debilitated states and prolonged 
catheterisation. 

PUBS was noticed a long time ago, 
as doctors tending to King George III 
recorded blue urine during a bout of 
constipation. This has historically been 
ascribed to porphyria, medication 
containing gentian and chronic 
constipation [1]. However, it was not 
until 1978 that the phenomenon was 
reported in the medical literature [2]. 
Although uncommon, some reports 
suggest a prevalence of 9.8% or higher in 
institutionalised patients with long-term 
urinary catheters [3]. 

Purple urine bag syndrome is typically 
a complication of urinary tract infections 
with bacteria which metabolise products 
of tryptophan to produce red and blue 
pigments. Several bacteria have been 
implicated, mostly gram negative, and 
include Providencia stuartti and rettgeri, 
Pseudomonas aeruginosa, Proteus 
mirabilis, Escherichia coli, Klebsiella 
pneumoniae, Enterococci, Morganella, 
Citrobacter species, and Group B 
Streptococci. These bacteria produce 
indoxyl phosphatase or sulphatase, an 
enzyme that converts indoxyl sulphate 
(a tryptophan metabolite) for indirubin 
(coloured red) and indigo (coloured 
blue). These two substances, when 
mixed, produce purple coloration of the 
urine [1,4,5].  

Identified risk factors implicated are 
in Table 1. Much of this is evidenced 

from case reports. Increased intake of 
tryptophan in the diet increases the 
substrate for PUBS-causing bacteria and 
alkalinised urine facilitates the oxidation 
of indoxyl sulphate although the latter 
may not always be a requirement as 
evidenced by a case report of PUBS in 
acidic urine [6]. Elderly individuals with 
multiple co-morbidities are more likely 
to be catheterised long-term, which 
increases their risk of urinary infection, 
with an added inherent risk from female 
urinary anatomy. Chronic renal failure and 
haemodialysis [7], nephrostomy tubes 
and ileal conduits have been associated 
from case reports [8]. Severe constipation 
may predispose to urinary retention as 
well as increase faecal bacterial load. 
Long-term catheters are well known to 
increase the risk of UTI, but PUBS seem 
to be more common in those in whom 

polyvinylchloride (PVC) catheters have 
been used [9].  

Although PUBS is a relatively easy spot 
diagnosis provided the clinician is aware of 
the phenomenon, it may be misdiagnosed 
if other causes of urine discolouration are 
not taken into consideration and excluded. 
Urine may be discoloured by food (e.g. 
beetroot), drugs (e.g. rifampicin), poisons, 
porphyria, alkaptonuria, myoglobinuria, 
rhabdomyolysis and haematuria; it follows 
therefore that these require different 
investigations and treatments. These can 
be ruled out by taking a medical history 
and basic laboratory diagnostics. In our 
recent experience we encountered a 
75-year-old diabetic with a long-term 
catheter who presented with purple urine 
associated with pseudomonas urinary 
infection (Figure 1).  

A careful history and basic diagnostic 
work-up are key to successful 
management. Establishing a timeline 
may identify an association with dietary 
factors, and other symptoms may 
provide clues to an alternative diagnosis. 
Medication history is extremely important. 
Urinalysis and microbiology and a blood 
screen will usually confirm the diagnosis. 
Catheter-associated UTI is managed as 
per guidelines, typically with antibiotics 
guided by urine culture sensitivities, 
catheter change for non-PVC catheters 
and bags, reinforcement of good catheter 
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Figure 1.  

Table 1: Identified risk factors for PUBS 

Risk factor Likely mechanism 

Increased tryptophan in diet Increased substrate for metabolism 

Female gender Increased risk of UTI 

Severe constipation 

Chronic indwelling urinary catheter 

Renal failure Impaired indoxyl sulphate clearance 

High bacterial load Increased availability of bacterial enzymes
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hygiene, and addressing underlying risk 
factors such as constipation. There are no 
guidelines for the management of PUBS, 
which has to be individualised.  

The question remains as to whether 
asymptomatic individuals with PUBS need 
to be treated. It has been suggested that 
PUBS may be associated with increased 
chances of morbidity and mortality 
than UTIs without PUBS [10], and cases 
have been reported of PUBS concurrent 
with Fournier’s gangrene that required 
aggressive debridement [11]. Consequently 
therefore, although in the majority of 
individuals PUBS follows a benign course, it 
may not always do so.  
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