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Abstract

Purple urine bag syndrome is a rare con-
dition that occurs predominantly in the elder-
ly, immobilized and bearer of chronic blad-
der catheter. 1t is a phenomenon usually
associated with urinary tract infection, par-
ticularly in the presence of high bacterial
load. The presence of alkaline urine, consti-
pation, high-protein diet and dehydration are
predisposing factors. In most cases it is an
asymptomatic condition. We described the
case of an elderly patient admitted to the
geriatric Department in which purple urine
was found in the urine collection bag. The
culture of urine showed the presence of
infection with Klebsiella pneumoniae.
Targeted antibiotic treatment and proper
hydration determined the resolution of the
phenomenon and the resolution of the infec-
tion. Although it is an alarming phenomenon
due to the particularity of the color of the
urine, it is a treatable and solvable condition
with an adequate specific antibiotic treat-
ment. Prevention measures are equally effec-
tive and consist in eliminating the risk factors
for this condition.

Introduction

Purple urine bag syndrome (PUBS) is
a rare manifestation that occurs in elderly
people with an indwelling bladder catheter
(BC) and is indicative of urinary tract
infection. The inspection of the urine in a
catheterized patient gives us signs of
immediate confirmation and of extreme
diagnostic value'? (Table 1). Unlike tradi-
tional urinary tract infections (UTIs), those
associated with PUBS are more often
asymptomatic, although associated with
higher bacterial loads in urinalysis. It is
precisely the presence of high bacterial
load that predisposes to the onset of the
aforementioned syndrome, as it translates
into an increase in the levels of bacterial
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sulfatases and phosphatases.®> We report a
case of PUBS in an elderly patient with
chronic BC.

Case Report

A 75-year-old man was hospitalized
for the appearance of thoraco-1 pain associ-
ated with heart failure. He had a clinical
history of congestive heart failure, perma-
nent atrial fibrillation, chronic ischemic
heart disease already revascularized (PCI
plus stent on IVA and distal Cx), type 2
diabetes mellitus, cognitive impairment
(MMSE 15/30), prostate adenoma. The
patient was a bearer of chronic BC due to
stable urinary incontinence; the last BC
replacement was made 4 weeks earlier. He
suffered from chronic constipation and
practiced the following therapy:
Rivaroxaban 20 mg 1 cp/day; levosulpiride
1 cpx2/day; paroxetine 1 cp/day; met-
formin 1000 1 cpx3/day; furosemide 25
mg 1 cpx2/day; spironolactone 100 mg 1
cp/day; bisoprolol 1.25 mg 1 cp/day; pan-
toprazole 20 mg 1 cp/day. The patient was
apyretic and in reasonable hemodynamic
compensation with acceptable vital param-
eters (blood pressure 135/85 mmHg; heart
rate 78 beat/min; oxygen saturation 97%;
temperature 36.5 Celsius degrees). Blood
tests performed, including complete blood
counts, renal function tests, liver function
tests and electrolyte levels, showed leuko-
cytosis (GB 12.30 x 10°/uL) with mild ane-
mia (Hb 9.8 g/dL) and hyperglycemia (166
mg/dL), with normality of the other tests.
After two days of hospitalization, purple
urine was observed in the urine collection
bag. Urine culture was therefore requested.
The standard urine test showed urinary
alkalosis (pH 8), the presence of albumin
(100 mg/dL), blood (0.20 mg/dL), uro-
bilinogen (0.2 mg/dL), nitrites (2+), with
urine specific gravity 1018 and leukocyte
esterase 500. At the examination of the
sediment, rare squamous cells were high-
lighted, 10-20 cells per field; leukocytes
>40 per field; several triple-phosphate
crystals. The urine culture was positive for
Klebsiella pneumoniae (load >1,000,000
CFU/mL) and, based on the antibiogram,
therapy with Fosfomycin was undertaken,
obtaining after two days the disappearance
of the purple coloring of the urine. After
three days of therapy fosfomycin 3 g/day,
the patient was discharged with indication
to add to the usual home therapy fos-
fomycin 3 g/day for another 2 days, for a
total of 5 days of treatment, also in order to
avoid the development of antimicrobial
resistance.
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Discussion

PUBS is a fairly rare phenomenon, first
described by Barlow and Dickson in 1978.4
The subjects most exposed to this syndrome
are elderly patients, chronically catheterized,
suffering from chronic constipation and
hypokinetic syndrome. The prevalence is
greater in the female population.
Furthermore, the presence of alkaline urine
and the high-protein diet are predisposing
factors. At the base of this condition there is
a urinary infection and the pathogens that
most frequently determine this phenomenon
are: Pseudomonas aeruginosa, Proteus
mirabilis, Morganela morganii, Escherichia
coli, Providentia stuartii and K. pneumoniae.
The pathophysiological mechanisms of pur-
ple urine staining are complex and are
hypothesized to be linked to the bacterial
decomposition of the tryptophan taken with
the intestinal diet. In fact, in the presence of

[page 53]



Table 1. Color changes in the urine as a marker of pharmacological therapy and disease.!?

Case Report

Milky Lipiduria, chyluria

Pink Glomerulonephritis, renal colic, propofol

Tea Hemolysis, myoglobinuria

Orange Rifampicin

Blue-green Propofol, indomethacin, amitriptyline, Pseudomonas
Grey-black Alkaptonuria, Addison’s disease

Table 2. Risk factors and associated mechanism in purple urine bag syndrome.Adobe Garamond Regular

Female gender
Increased tryptophan dietary content

Predisposing anatomy to UTIs occurrence

Increased available substrate for conversion

Increased urine alkalinity
Severe constipation

Facilitates indoxyl oxidation
Increased time for bacterial deamination

Chronic indwelling urinary catheterization
High urinary bacterial load

Increased risk of UTIs

Bacterial sulfatase/phosphatase availability

Renal failure

Impaired clearance of indoxyl sulfate

PUBS, purple urine bag syndrome; UTIs, urinary tract infections.

sulphatase/phosphatase producing intestinal
bacteria, tryptophan is transformed into
indole, pyruvic acid and ammonia. These
metabolites are then absorbed into the portal
circulation. In the liver, the indole is conju-

chronic catheterization which determines a
longer contact time between the bacterial
enzymes and the indoxyl sulphate present in
the urine, with consequent transformation
into indigo and indirubin (Table 2).!! In

patients with chronic renal failure there is
an increase in serum levels of indoxyl sul-
fate, therefore the presence of chronic kid-
ney disease is considered an additional risk
factor for the genesis of PUBS.!2

gated in indoxyle sulfate which is filtered by
the kidney and excreted in the urine, where,
especially in the presence of an alkaline envi-
ronment, it is transformed into indigo - which
gives the color blue - and indirubin - which
gives the color red . The mixture of these two
colors, when urine comes into contact with
the catheter tube, gives the characteristic
deep purple color of the urine (Figure 1).>¢
The interaction between the plastic of
the CV tube and the catheter collection bag
and the indigo and indirubin pigments, as
well as the high bacterial load, are funda-
mental criteria for the purple urine phenom-
enon to occur.”® Dehydration is considered
a risk factor for the onset of PUBS due to
the increased concentration of indigo and
indirubin in urine; the presence of alkaline
urine is a contributing but not necessary
factor, since several cases of PUBS have
been described in the context of acid urine.
Moreover, in patients with chronic consti-
pation, the conversion of tryptophan to
indole increases because the prolonged
intestinal transit time determines an alter-
ation of the bacterial flora.! Therefore we
can conclude that several mechanisms are
implicated in the determinism of this condi-
tion, such as alterations of the metabolic
pathway of the indoxyl sulfate, an increased
intake of tryptophan with the diet, changes
in the intestinal bacterial flora, but also

Constipation
Bacterial overgrowth

Indoxyl sulphate

Eﬂa-wlm/mmm l

High bacterial load

Indoxyl
Dehydratation

Indigo Indirubin

\ / wmm catheter and urine bag

PURPLE URINE )

Figure 1. Physiopathological mechanism of purple urine bag syndrome.
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Conclusions

PUBS is a rare and almost always
benign condition, often related to an infec-
tion and more prevalent in geriatric
patients with indwelling BC. Even if this
phenomenon arouses attention and often
alarms the patient, his family, but also the
medical and paramedical staff, in most
cases it is a treatable condition, asympto-
matic and often solvable with the estab-
lishment of appropriate antibiotic therapy,
based on the results of urine culture. The
management of PUBS, in addition to being
aimed at treating urinary infection, must
aim at good catheter hygiene in chronically
catheterized patients, catheter replacement
on schedule and constipation control.
Other supportive measures, such as proper
nutrition and adequate hydration, are also
recommended for the prevention of recur-
rences.!31
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