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Abstract: Purple urine bag syndrome (PUBS) is a unique complication of urinary tract infection (UTIs). It is
characterized by an alarming purple coloration of the catheter bag and tubing due to recurrent UTIs by specific
bacteria which produce sulphatases and phosphatases which lead to tryptophan metabolism to produce indigo
which is Blue pigment and indirubin which is red pigment, which when they mixture becomes purple. The risk
factors include female gender, immobility, constipation, chronic cauterization and renal disease. The
Management involves regular catheter change, antibiotics and reassurance. The prognosis is good depending
on the co-morbidities of the patient which can be associated with high morbidity and mortality. We focus on a
case report of this rare phenomenon occurring in a 65 year old male patient.
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I.  Introduction

Purple urine bag syndrome was first discovered in 1978 [1] and refers to the discolouration of the urine
in the drainage bag that occurs in patients with long term urinary catheterization. This phenomenon is associated
with bacteria which produce sulfatase or phosphate. The estimated range of PUBS prevalence is between 8.3%
and 42.1%with indwelling of Catheter for very long time [2].The PH of the urine is 7.0 or and above has been
reported in patients with PUBS compared to patients without this syndrome. The association of alkaline urine
and formation of indigo and indirubin is well known although some cases of PUBS have been reported without
alkalized urine.[3]Purple urine syndrome is may appear asymptomatic and harmless; however caution is advised
some cases have reported progression to severe disease states.

I1. Case Study

We are presenting a patient from Coast provincial General hospital( C.P.G.H), age 65 year old male
patient with Benign Prostate hypertrophy(BPH) on Foley’s catheter for 1 month(regular change every 2 weeks),
Hypertension for the last 5 year on medication, Chronic kidney disease for last 1 year on dialysis twice weekly
and chronic constipation.

He presented to our renal unit with complaints of discoloration of urine to purple color. For the past 2
days the urine bag contained dark brown particles which gradually changed to purple colour. He denies any
history of consuming any other medication apart from the prescribed medication for hypertension, no history of
herbal intake. He gives history of constipation and bloating for the last 3 weeks which he decided to be taking
yogurt (200mls twice daily) to help with his constipation.

On examination, the patient was stable with mild conjunctival pallor, blood oxygen saturation of 96%
on room air, blood pressure 131/67mmHg, heart rate 94/min, respiratory rate 18/min and temperature
36.6°celcius . The abdomen was mildly distended with increased bowel sounds and epigastric tenderness.
Examination of other system was unremarkable. A full blood count done which showed WBC 9.6, Hb 8.2 and
Platelets of 345. His Urinalysis results showed an alkaline PH 8.0 with mild proteinuria, pus cells and RBC
casts. Urine culture grew E-coli. Consent was obtained from the patient before photos of the urine bag were
taken (fig.1.0)
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Patient having Purple urine syndrome fig 1.0

The catheter was changed and antibiotic was modified according to the sensitivity and was changed to oral
ciprofloxacin. He was also given oral preparation of glycerol for his constipation. The patient was followed up
and the purple urine gradually cleared up after about 5 days of antibiotics administration. He was also
counselled on dietary intake.

Risk Factors
The major risk factors implicated in etiology of PUBS are outlined in Table 1.1

Table 1.1: Risk factors and associated mechanisms in PUBS.[2]

Risk factors for PUBS | Associated mechanisms

Female gender Predisposing anatomy to UT| occurrence
Increased tryptophan dietary content Increased available substrate for conversion
Increased urine alkalinity Facilitates indoxyl oxidation

Severe constipation Increased time for bacterial deamination
Chronic indwelling urinary catheterization Increased risk of UTIs

High urinary bacterial load Bacterial sulfatase/phosphatase availability
Renal failure Impaired clearance of indoxylsulfate

There are some risk factors related to PUBS. These risk factors may include the gender of the patient.
Females are more tends to suffer from PUBS because of their predisposing anatomy to UTI [18]. Urinary tract
of females is exposed to the air more than males. Hence, chances of UTI are greater for females. Apart from that
increased amount of tryptophan dietary content in the urine may cause PUBS as bacteria present in the urinary
tract may get plenty of dietary substances [13]. Increase of alkalinity in the urine may induce the indoxyl
oxidation. Apart from that severe constipation among the people increase the bacterial deamination time which
may lead to PUBS. High bacterial load in the urine increase the availability of sulfatase and phosphatase which
trigger the PUBS [3]. Renal failure can be stated as the risk of PUBS too. It may lead to impaired clearance of
indoxylsulfate. Moreover, long term indwelling of a urinary catheter may cause PUBS in humans.

Pathogenesis

Urinary tract infections are the main cause of pathogenesis of purple urine bag syndrome. The common
microflora that may cause PUBS are Providencia stuartii, Klebsiella pneumoniae, Providencia rettgeri, Proteus
mirabilis, Escherichia coli, some enterococcus species like, Pseudomonas aeruginosa, Morganellamorganii etc.
apart from that some group B Streptococci and Citrobacter species can cause PUBS too [11]. Mostly the gram-
negative bacteria are supposed to cause PUBS. The microflora present in the urinary tract uses tryptophan in
their metabolism and produce red and blue pigments as metabolic products. Tryptophan is a common
component in the urine which is converted to indole by the biochemical reactions of the micro flora in the
urinary tract [9]. Indole secreted into the urine which contains phosphatase and sulphatase produces by several
bacteria. Phosphatase and sulphatase convert that indole into indoxylsulfate. The oxidation of indoxylsulfate in
the presence of alkaline urine forms indigo (blue pigment) and indirubin (red pigment). These two components
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combine with each other in the catheter tubing and form purple color [2]. The interaction between the pigments
and the plastic bag catheter along with high bacteria count cause precipitation of PUBS. In absence of oxygen,
the indoxyl converts to isatin and gradually in indirubin. Moreover, it can be added in this case that, all the
bacteria mentioned above cannot cause PUBS [12]. In some cases, bacteria among same species may hot cause
PUBS.

The biochemical Pathway of conversion of tryptophan to indigo and indirubin is Figure 1.5.[19]

Figure 1.5: Biochemical pathway of conversion of tryptophan to indigo and indirubin.

The Risk of Misdiagnosis

Spot diagnosis can be done to identify PUBS but sometimes it can be misdiagnosed due to clinical
unaware. There are several other causes of altered coloration in urine except for PUBS [10]. These causes
include haematuria, myoglobinuria, hemoglobinuria, nephrolithiasis, food dyes, urinary tract infections, drugs,
porphyria, poisons, and alkaptonuria. Therefore, color alteration in urine may cause due to several other reasons
nut due to lack of diagnosis all of the patients with purple colored urine are treated for PUBS. This misdiagnosis
can be proved as worst for the patients [6]. Incorporation of wrong drugs may cause several side effects.

Therefore, it is important to take under account that different diagnose can be done from the altered
colors of urine. As for example, straw coloration or transparent urine indicates that the person is well hydrated
whereas, amber colored urine indicates dehydration. Fizzing of urine or foam in it can be referred to as
proteinuria which can be caused by a higher amount of protein intake or renal diseases [5]. Orange colored urine
may indicate UTI, dehydration, liver disease, food dye, sulfasalazine, isoniazid, biliary disease, and riboflavin.

On the other hand, red urine can be diagnosed as haematuria. Other causes of urine altered coloration
may include, urinary tract information, nephrolithiasis, pyelonephritis, menstruation, BPH, malignancy, renal
disease, trauma, catheterization, sickle cell, thalassemia, hemolyticanemia, hemoglobinuria and so on [8].
Besides, some people can be identified to produce drake coloured urine or black urine. This phenomenon is
caused due presence of laxatives, iron, methocarbamol, sorbitol etc. urine can be of brown colored due to high
rate of dehydration, overdose of some drugs like, paracetamol, metronidazole etc [7]. blue-greencolored urine is
produced due to Pseudomonas infection in the urinary tract which is a blue-green alga or because of methylene
blue or any food dye present in the urine. Apart from that urine can be colored as white in some cases. White
urine indicates, proteinuria, lymphatic fistula, presence of lead or mercury, lipiduriaetc [16]. Some harmless
factors may cause altered color of urine like beetroot, carrot or blueberries etc.

The University ofOxford,UK has developed “Oxford Urine Chart” (Figure 2) to reduce the risk of
misdiagnosis and quick reference tool for health workers to identify different causes.
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well hydrated

Blue-green

Pseudomonas U'TI, methylene blue,

food dye, amitriptyline, breath mints,
propofol, metoclopramide, promethazine,
cimetidine, flupirtine, indomethacin,
methocarbamol, tetrahydronaphthalene,
zaleplon, biliverdin, bluc diaper syndrome,
herbicide, perphyria

Purple

Purple urine bag syndrome

Cleur yellow
Narmal

Dark yellow
Normal - possible dehydration

Foaming or fizzing
Kidney disease, excess protein intake

Amber
Dehydrated

Orange
Dehydration, UTL liver disease, bile duct
disease, food dye, isoniazid, sulfasalazine,

White

Proteinuria, pyuria from UTI, chyluria,
filariasis, lymphatic fistula,
schistosomiasis, lipiduria, propofol
infusion. urinary TB, hypercalciuriz,
hyperoxalurie, phosphaturia, lead,
mercury

Figure 2: Oxford Urine Chart.

Management

Purple urinary bag syndrome poses a high rate of mortality and morbidity because of the urinary tract
infections and other factors. Hence, it should be managed properly. Along with UTI, PUBS may cause
constipation or other sanitation problems due to the long term use of catheter. Therefore, proper medication
should be followed to treat the UTI and catheter should be replaced timely [15]. In this aspect, it can be
mentioned that there is no such medication and treatment can be referred to as threat PUBS. Regular change of
catheter and maintaining the sanitary measures can help to recover. Hence, the UTI related to the PUBS can be
deadly. In some cases, it may cause many other symptoms and can cause malignancy for patients too. Therefore,
antibiotics should be taken to treat UTI related to PUBS [4]. Apart from antibiotics indwelling of a catheter for a
long time can be harmful too. Therefore, proper safety measures and medication should be prescribed as per the
condition of the patients. Moreover, a proper diagnosis should be done. It should be taken under an account that
there are several other factors that may cause color alteration of urine [17]. If the disease has not diagnosed
properly, the wrong medication can cause severe side effects among the patients.

111. Conclusion

From this discussion, it can be concluded that purple urinary bag syndrome is a rare disease that can be
seen among people. A long term indwelling of a urinary catheter can be a major reason for PUBS. This
syndrome occurs with a rare phenomenon of purple coloration of urine. There is no such medication for this
syndrome. Regular change of urinary catheter and proper sanitation can help to reduce this but the UTI related
to this disease can be severe for the patients. Therefore, UTI should be treated with an antibiotic. Some risks
factors that have mentioned in the discussion should be taken under consideration during diagnosis of this
phenomenon. Moreover, there are several other factors that can cause alter coloration of urine. Therefore, proper
diagnosis should be done.
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