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Purple urine bag syndrome (PUBS) is a rare clinical condition that occurs in older women
with a long-term urinary catheterization. Other risk factors include alkaline urine, consti-
pation, renal disease, and immobility. It presents as purple discoloration of the urine bag
and tubing and is a mixture of pigment that becomes purple. Patient with PUBS usually
do not complain of any symptoms. The clinical course is generally benign, and intensive
treatment is not usually needed. But awareness of this syndrome is necessary for doctor
and nurse in geriatric hospital so as to adequately treat urinary tract infection and explain
the clinical process to a caregiver. We present 2 cases of PUBS in a geriatric hospital. (Ann

Geriatr Med Res 2018;22:151-153)

Received: August 20, 2018
Revised: August 29, 2018
Accepted: August 30, 2018

INTRODUCTION

Purple urine bag syndrome (PUBS) is a rare syndrome as-
sociated with alkaline urine and sometimes urinary infec-
tions that are frequently observed in elderly women with
long-term catheterization."” According to the national
population statistics” published by the Ministry of the
Interior and Safety of Korea at the end of 2017, 14.2%
of the population was older than 65 years; thus, Korea is
becoming a full-fledged senior society. The Korean Sta-
tistical Information Service” also reported 1,535 geriatric
hospitals nationwide in the first quarter of 2018. With
the increasing number of elderly patients who have been
hospitalized for a long time in Korea, it is estimated that
the actual prevalence of PUBS will be much higher.” We
describe 2 patients with PUBS, which has not been com-
monly reported in Korea.” They had no clinical symptoms
or signs of urinary or systemic infection, so we observed a
benign clinical course of PUBS that did not require antibi-
otics.

CASE REPORTS
Case 1

An 81-year-old bedridden woman was hospitalized be-
cause of loss of appetite and nausea. She had been hos-
pitalized in nearby hospitals for a peptic ulcer and heart
failure 2 months ago. She had diabetes, hypertension,
and congestive heart failure for 10 years and was unable
to walk for 3 months before admission. Her surgical and
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family histories were unremarkable.

She received a diuretic (furosemide, 40 mg), an oral an-
tidiabetic drug (metformin, 1,000 mg), a neurotonic drug
(donepezil, 5 mg), and laxative (magnesium hydroxide,
1,000 mg) for chronic constipation. Additionally, a stimu-
lant laxative (bisacodyl, 10 mg) was frequently adminis-
tered.

Uncontrolled leakage of urine caused the patient distress
and decreased her quality of life. Thus, after consulting
with the patient’s family, we inserted a Foley catheter to
improve her quality of life and did not perform further
evaluation of urinary incontinency. The urine bag we used
was made of medical grade polyvinyl chloride, and the
catheter was made of 100% silicon.

The catheter we used was in accordance with the Ko-
rea Centers for Disease Control and Prevention standards
for 2017. The catheter and urine bag were not regularly
replaced unless the catheter was blocked, closed urinary
system was broken, connection was disconnected, or
urine leaked. Skin disinfectants were not used to disin-
fect around the urinary tract. The bulb of the urethra was
cleaned during routine hygiene practices, such as shower-
ing or bathing. The urine bag was not filled more than 3/4
full, and it was emptied 3 times per day at 8-hour inter-
vals.

The patient was hospitalized for 14 months, and purple
urine was first observed at 9 months during her hospi-
talization. After changing the catheter, purple urine was
observed again about 8 or 10 days later, and it changed
to a darker purple color over time (Fig. 1A). Subsequently,
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Fig. 1. Purple color of the urine bag and tube. (A) Purple-colored urine in case 1. (B) In case 2, about 5 days later after changing the
catheter. (C) In case 2, darker purple over time.

PUBS lasted 5 more months and then resolved. The only
condition that changed was that the patient’s bean curd
intake decreased.

When the purple urine was observed, there were no
infectious symptoms, such as chills or fever. In addition,
the laboratory findings, peripheral blood test results, liver
function test results, and electrolyte test results were all
normal. The creatinine level was within normal range
(1.2 mg/dL). Results of the urinalysis showed the follow-
ing: urine specific gravity, 1.015; pH level, 8.0; protein,
traceable; and nitrite, 1+. In the microscopic examination
of urine sediment, the red blood cell count was 3-5/high
power field (HPF), white blood cell count was 3-5/HPF,
and presence of bacteria was negative.

As there were no clinical signs and symptoms of a uri-
nary tract infection, a bacterial culture was not performed,
and antibiotic therapy was not provided.

Case 2

An 88-year-old bedridden woman underwent percutane-
ous coronary angioplasty 2 weeks before admission, and
until she was stabilized, she was hospitalized for observa-
tion in other hospitals. Her medical history also included
hypertension, and her surgical and family histories were
unremarkable.

The patient received antithrombotic agents (clopidogrel,
75 mg and aspirin, 100 mg), an antihypertensive drug
(losartan potassium, 50 mg), a diuretic (furosemide, 40
mg), vasodilator (nicorandil, 5 mg), and neurotonic drug
(donepezil, 5 mg). She did not take any constipation-
related medications.

A Foley catheter was inserted because of severe skin
impairment of the perineum and buttocks due to frequent
leakage of urine. She had a stage 3 pressure ulcer on her
COCCYX.

The patient was hospitalized for 11 months, and purple
urine was first observed at 3 months during her hospi-
talization. After changing the catheter, purple urine was
observed again about 5 days later (Fig. 1B). As in the first
case, the color of the urine became dark purple over time
(Fig. 1C). PUBS persisted until the patient was discharged.
We could not perform further follow-up thereafter.

This patient also did not show any symptoms of infec-
tion. The laboratory findings were all normal, and the
creatinine level was within normal range (0.8 mg/dL). A
bacterial culture was not performed, and antibiotic therapy
was not provided.

DISCUSSION

PUBS was first reported in 1978 by Barlow and Dickson
(quoted from"”). This syndrome is an uncommon condi-
tion characterized by purple urine in the urine bag and
tubing in elderly women with prolonged urinary catheter-
ization.””

Proposed risk factors are a long-term indwelling urinary
catheter, female sex, older age, and the presence of chron-
ic constipation, chronic renal disease, bedridden state, al-
kaline urine, and urinary tract infection.">'*"”

The pathogenesis of PUBS is summarized in Fig. 2.
PUBS is due to the metabolism of tryptophan by intestinal
bacteria indole and conversion to indoxyl sulfate (indican)
by conjugation in the liver. This is secreted into urine, and
then indoxyl sulfate is catalyzed by bacterial phosphatases
or sulfatases to indoxyl in the urinary tract. In alkaline
urine, indoxyl is converted into 2 pigments: indigo (a blue
pigment) and indirubin (a red pigment). These pigments
mix and react with the urine bag and tubing and produce
a purple-colored urine.">"""?

Several bacteria are often associated with PUBS. These
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Fig. 2. Pathogenesis of purple urine bag sydrome.

bacteria are mainly gram negative and include Provi-
dencia rettgeri, Providencia stuartii, Proteus mirabilis,
Klebsiella pneumonia, Enterococcus species, Escherichia
coli, Morganella morganii, Pseudomonas aeruginosa,
Citrobacter species, and group B streptococci. It is assumed
that intestinal bacteria are involved in the pathogenesis of
PUBS.],S,]O,I])

Two studies™ ™ reported that patients with the syndrome
had a benign clinical process. However, the occurrence of
PUBS can be confusing to patients, their families, caregiv-
ers, and even inexperienced medical staff. This confusion
can cause anxiety for the patients and their families, and
the physician may make a misdiagnosis. After acquiring
knowledge of the risk factors and pathogenesis of this
syndrome, physicians and nurses in a geriatric hospital
will be able to provide a sufficient explanation of PUBS
to patients, and the medical staff will avoid making a
misdiagnosis or providing improper treatment, such as an
overdose. These processes will help establish a positive re-
lationship between patients and the medical staff.

Shiao et al.”” and Ga'¥ recommended improving pa-
tient’s hygiene and changing the catheter on a regular
basis as in other patients with catheters. However, the
authors only replaced the catheter if the patient had severe
anxiety or the urine bag and tubing were unsanitary.

Kim et al.” suggested that without symptoms and signs
of urinary tract infection, the use of preventive antibiot-
ics is not recommended because of the possibility of an-
tibiotic-resistant bacteria. Ga' suggested that PUBS was
unrelated to the progression of a urinary tract infection
or sepsis so it is inappropriate to administer antibiotics to
elderly patients with impaired immune systems.

The clinical outcomes of PUBS are not always benign,
and many authors have reported patients who have died
of severe infections, such as septic shock or aspiration
pneumonia."' According to a recent study that analyzed
106 articles (174 cases), which investigated PUBS and were
indexed in PubMed from 1980 to 2016, the death rate was
6.8%0.""

In conclusion, if purple urine appears in a long-term pa-
tient in a geriatric hospital, physicians and nurses should
first provide a full explanation to the patient and their
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families about PUBS.”"” Then it would be reasonable for
the physician to closely examine the patient’s clinical
condition, eliminate modifiable risk factors, make an early
diagnosis of PUBS, and provide treatment immediately
when the syndrome transitions to infection.'” Even if pa-
tients with PUBS do not have symptoms of infection, we
recommend that the physician perform further evaluation
to determine the cause, if possible.
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