Original Article 636

Case Analysis of Purple Urine-Bag Syndrome at a Long-Term
Care Servicein a Community Hospital

Fu-Hsiung Su, BMBS; Shin-Yi Chung, RN*; Mey-Huy Chen, RN
Mei-Ling Sheng, RN*; Ching-Hao Chen, RN?; Ya-Jung Chen, RN?;
Wen-Cheng Chang, RN*; Lan-Ying Wang, RN*; Kai-Yang Sung, MD?

Background: Purple urine-bag syndrome (PUBS) is a rare phenomenon in which the con-
tents of urine bags turn purple or blue following patient catheterization. The
condition often causes care givers tremendous distress. We investigated the
prevalence and possible causes of PUBS for a group of elderly patients.

Methods: A total of 157 patients featuring urine catheterization, 13 of whom exhibiting
PUBS were analyzed with regards to age, functional status, duration of
catheterization, number of daily medications, living location, feeding route,
bowel habits, and the pattern of use of aurinary catheter. Urine samples were
cultured from all the PUBS patients participating.

Results: Two men who underwent cystostomy and 11 women who underwent urethral
catheterization who exhibited PUBS were observed for this study. The age,
duration of catheterization, number of daily medications feeding pattern and
functional status between the group exhibiting PUBS and the group of
patients without PUBS demonstrated no significant differences. A total of
69.2% of the PUBS-affected patients, as compared to 43.1% of the non-
PUBS patients, lived in nursing homes, and 84.6% of the PUBS-affected
patients were constipated, as were 66 % of the non-PUBD subjects. In total,
72.7% of PUBS patients were reported to be using a laxative suppository,
compared with 41% of the non-PUBS group, whereas 92.3% of PUBS
patients were catheterized using a plastic (PVC) foley, as compared to 70.8%
of the non-PUBS patients. The pH for 12 out of 13 PUBS patients' urine was
= 7. Escherichia coli, Provendicia var. spp., Proteus mirabilis, Klebsiella
pneumoniae were the common pathogens isolated from the urine samples
provided by our PUBS patients.

Conclusion: We found that PUBS was more likely associated with the female gender,
alkaline urine, constipation, institutionalization, the use of a plastic (PVC)
urinary catheter, and certain bacteria such as Provendicia var. spp.,
Escherichia coli, Proteus mirabilis, and Klebsiella pneumoniae.
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To the best of our knowledge, purple urine-bag
syndrome (PUBS) was first described by Barlow and
Dickson in 1978.@ |t is a phenomenon in which the
contents of the urinary catheter bag of a patient turns
purple over a period of hours or days subsequent to
urinary catheterization (Fig. 1).® This phenomenon
is relatively uncommon and occurs predominantly
amongst women with chronic catheterization. Many
researchers have previously described the clinical
and bacteriological background of purple urine-bag
syndrome (PUBS).“® The clinical background of
PUBS, however, has not been well characterized.
The evident discoloration of the contents of urinary
drainage bags has been previously reported to be due
to the presence, within the catheter bags, of metabo-
lites of tryptophan: indigo (blue), indirubin (red) or a
combination of all of these, which subsequently
becomes purple.® In order to examine the risks asso-
ciated with PUBS, we carried out a retrospective
study and reviewed the medical records of 157
patients from our community-outreach program who
featured urinary catheterization, with focus on age,
sex, feeding and defecation patterns, the type(s) of
urinary catheter used, urine pH, bacterial speciesiso-
lated and antibiotic sensitivity as determined from
each patient’s urine.

METHODS

Of the 369 patients cared for under our commu-
nity out-reach program (Cardinal Tien Hospital,

Fig. 1 Purple urine-bag contentsillustrating purple urine-bag
syndrome.
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Taipei, Taiwan), 157 patients who featured urinary
catheterization during the period from June 2002
through May 2004 inclusively were included in our
study. Among these 157 patients, 13 patients with
purple urine-bag contents were identified by chart
review. Data corresponding to age, Barthel’s score,
Glasgow coma scale score, IDL (instrumental activi-
ties of daily living) and ADL (activities of daily liv-
ing) scales, duration of catheterization, number of
individual daily medication administered, living
location, consciousness status, route of feeding,
extent of constipation with the pattern of laxative
use, and pattern of urinary-catheter use were com-
pared between patients with and without PUBS. For
the 13 patients who exhibited purple urine-bag syn-
drome, urine culture, urine pH, antimicrobial sensi-
tivity and duration of catheterization were also ana-
lyzed.

RESULTS

A total of 157 catheterized patients (75 men)
were included in the study (Table 1). They were all
significantly disabled (chair and bedridden). Among
these patients, the three most-common diagnoses
were cerebrovascular accident (68 patients), diabetes
mellitus (52 patients) and dementia (28 patients). A

Table 1. Basic Characteristics of PUBS Group and Non-PUBS Group

) PUBS Group Non-PUBS Group
Variables N Men(SD) N(%) Mean (D)
Age (year) 79.3(9.6) 76.3(12.7)
Gender
Male 2 (15.4%) 73 (50.7%)
Female 11 (84.6%) 71 (49.3%)
Consciousness state
Normal 5(38.5%) 71 (49.3%)
Abnormal 7 (53.8%) 72 (50.0%)
Agitated 1(7.7%) 1(0.7%)
Glasgow coma scale
score 12.31(2.9) 12.6(2.8)
Barthel’s score 6.3 (16.1) 39(11.8)
IDL scale 304(1.2) 29.1(55)
ADL scale 1232 2.7(9.8)
Number of daily
medication 5.0(2.6) 5.33(2.7)

Abbreviations: ADL: activities of daily living; IDL: instrumental
activities of daily living; SD: standard deviation.



total of 13 patients (two cystostomy catheterization
men, and 11 urethral catheterization women) exhibit-
ing purple urine-bag syndrome were observed during
the above-mentioned study period. The mean age of
the group exhibiting PUBS was 79.3+/- 9.6 years and
that for the non-PUBS patients was 76.3+/- 12.7
years. The Barthel’'s scale score, the Glasgow coma
scale score and the duration of catheterization for
PUBS and non-PUBS study participants were,
respectively, 6.3+/- 16.4 and 3.9+/- 11.8, 12.3 +/- 2.9
and 12.6+/-2.8 and 25.8+/- 24.6 and 21.2+/- 24.4
months. The average number of types of daily med-
ication administered for the members of the PUBS
group was 5+/- 2.6, whereas for the non-PUBS group
it was 5.3+/-2.7.

In total, 69.2 % (9) of PUBS-affected patients
lived in nursing homes; whereas, only 43.1% of non-
PUBS individuals resided similarly (Table 2). Seven
(53.8%) of the PUBS-affected patients required
nasogastric feeding while 38.5% of the patients
needed assisted feeding, the corresponding non-
PUBS figures were 57.3% and 31.5%, respectively.

Constipation and suppository laxative use for
PUBS-affected patients versus non-PUBS patients
were found inll (84.6%) versus 95 (66.0 %) sub-
jects, and 11 (72.7%) versus 39 (41.1%) study sub-
jects, respectively.

Catheterization using plastic (PVC) foleys were
found in 12 of 13 (92.3%) of the PUBS-affected
patients and 102 (70.8%) of the non-PUBS patients.
Two different types of drainage bags were used in
this study, namely the Crown Urine Bag (04D15B,
Meisei Corp., Tokyo, Japan) and the Sunder
Advanced Urinary Drainage Bag (A Type, S-31-051-
A, Sunder Corp. Yun-Lin County, Taiwan), although
no difference with regards to the presence or absence
of PUBS was noted when we compared the use of
the different bags.

The urine pH value for 12 of the 13 PUBS-
affected patients was equal to or greater than seven.
A total of 11 urine catheter specimens from different
PUBS-affected patients were cultured (Table 3),
from which several different bacterial species were
detected including Escherichia coli (5), Proteus
mirabilis (3), Klebsiella pneumoniae (3),
Providencia stuartii (2), Enterobacter cloacae (2),
Morganella morganii (2), Citrobacteria frundii (1),
Providencia rettgeri (1), Proteus vulgaris (1). The
relative sensitivity of such microorganisms to com-
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Table 2. Clinical Characteristics of PUBS Group and Non-PUBS
Group

PUBS Group Non-PUBS Group
N (%) Mean(SD) N (%) Mean(SD)

Variables

Location of living

Home 4(30.8%) 82 (56.9%)

Institution 9 (69.2%) 62 (43.1%)
Feeding route

Self- intake 1(7.7%) 15 (10.5%)

With assistance 5 (38.5%) 45 (31.5%)

NG feeding 7 (53.8%) 82 (57.3%)

TPN feeding 0 (0.0%) 1(0.7%)
Constipation

Yes 11 (84.6%) 95 (66.0%)

No 2 (15.4%) 49 (34.0%)
If constipated,

how treated

Viaora 2(18.2%) 53 (55.8%)

Viasupp 8(72.7%) 39 (41.1%)

Digital

dis-impaction 1(9.1%) 3(3.2%)
Duration of Foley
use (months) 25.8(25.0) 21.2 (24.4)

Type of Foley

PVC plastic 12 (92.3%) 102 (70.8%)

Silicon 1(7.7%) 44 (30.6%)

Viaurethra 11 (84.6%) 123 (85.4%)

Viacystostomy 2 (15.4%) 16 (11.1%)
Change of urine bag

Yes 10 (76.9%) 105 (72.9%)

No 3(23.1%) 39 (27.1%)

Abbreviations: NG: nasogastric tube; SD: standard deviation; TPN:
total parental nutrition.

mon oral antibiotics revealed that many were resis-
tant to sulfamethoxazole- trimethoprim and ampi-
cillin whereas all were sensitive to ciprofloxacin.

DISCUSSION

The contents of an individua’s plastic urinary-
catheter drainage bag may turn purple a number of
hours or days subsequent to catheterization, which
becomes increasingly more intense the longer the
same drainage bag is left in place.®® Such a phe-
nomenon was, to the best of our knowledge, first
reported by Barlow and Dickson in 1978 and termed
“purple urine-bag syndrome”.® Subsequent investi-
gations have revealed that this syndrome typically
affects elderly women.“#s7812 Most PUBS-affected
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Table 3. Results of Bacteriological Study of 13 Patients
Featuring PUBS

Bacteriological species

Number of Patients

)]

Escherichia coli
Proteus mirabilis
Klebsiella pneumoniae
Providencia stuartii
Morganella morganii
Enterobacter cloacae
Providencia rettgeri
Citrobacteria frundii
Proteus vulgaris

Gram negative bacteria
Gram positive cocci
No culture performed

NEFEPNEFPPFPEPNMNNMNDNNDO®

patients are bed ridden and many exhibit cognitive
impairment.©*® We observed similar characteristics
with poor consciousness status and low performance
for ADL and IDL scales being featured in members
of our PUBS group. In our study among 82 catheter-
ized female patients, the prevalence of PUBS (11
patients) was 13.4% and among the 75 foley-
catheterized male patients the incidence of PUBS
(two patients) was 2.7%, both of the male patients
had cystostomy. To explain the gender differences,
we speculate that the occurrence of PUBS may be
associated with the actual length of the urethra.
There appeared to be no differences with regards to
the number of daily medications administered to the
patients between the two study groups.

Feeding routes for patients have also been previ-
ously reported as being a causal factor for PUBS,®
although in our study, we did not detect any signifi-
cant differences with regards to feeding routes
between the two test groups.

Constipation has been reported as a frequent
symptom of patients exhibiting PUBS.¢4#13 The
suggestion has been made that chronic constipation
may alter gut motility or the specific intestinal bacte-
rial flora which are responsible for dietary trypto-
phan being converted to indole, pyruvic acid and
ammonia by specific bacterial flora containing tryp-
tophanase.**® Under such abnormal conditions,
indole is rapidly absorbed in the portal circulation
and oxidized in the liver to indoxyl, which is excret-
ed into the urine, in which medium indigo (the pur-
ple pigment) is formed subsequent to the oxidation
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of indoxyl in an alkaline environment.©%>9 \When
little oxygen is present, there is a tendency for
indoxyl to form into isatin and then to combine fur-
ther with an indoxyl residue to yield indirubin (the
blue pigment).® In 1993, Umeki suggested that the
occurrence of PUBS was associated with strong
akaline urine.® From the results of our study, the
urine sample pH values for 12 of 13 of the PUBS-
group members were equal to or above 7.0, which
appears to confirm that the formation of purple urine
ismore likely to be akaline.

There have been, however, some reported cases
of PUBS which have presented without any evidence
of indicanuria."*® The violet pigment in the urine is
thought to be due to the activity of asteroidal or bile-
acid conjugate.”® Thus, to the best of our knowl-
edge, PUBS- causing factors have not yet been well
characterized.®

In our study, PUBS-affected patients were much
more prone to constipation than their counterparts.
We also observed that when constipation was pre-
sent, the individuals were taking related medication,
61.5% of the PUBS-group members were taking
Bisacodyl via suppository as compared with 26.4%
of the members of the non-PUBS group. In 1990,
Saunders and his colleagues suggested that the sup-
pository Bisacodyl elicited acute injury to the human
rectal mucosa.*? However, whether the long-term
application of the suppository Bisacodyl is able to
cause damage to the colorectal mucosa and, conse-
guently, change the normal intestinal microorganism
flora leading to the preferential growth of certain
bacterial species which demonstrate the ability to
produce indigo as a by-product, remains an issue for
further investigation.

In comparing the residential status of study sub-
jects, we found that nine (69%) of the subjects who
featured PUBS were institutionalized, which was
greater than the corresponding figure for the non-
PUBS group (62; 43.1%). This could be interpreted
as suggesting that the greater prevalence of PUBS
among institutionalized patients might be due to an
overall poorer level of personal hygiene and care. We
speculated that it remains possible that the long dura-
tion of wearing of soiled napkins may give intestinal
microorganisms an opportunity to colonize such
soiled napkins and subsequently ascend to within the
genitourinary tract, infecting the tract and its con-
tents and thus causing the purple coloration of the



urine to take place.

Severa bacterial species have been reported to
be associated with PUBS, including Providencia stu-
artii, Providencia rettgeri, Klebsiella pneumoniae,
Proteus mirabilis, Escherichia coli, Morganella mor-
ganii, and Pseudomonas aeruginosa. 7912161819 |n
addition to these bacterial species mentioned above,
some other species of bacteria (Enterobacter
agglomerans, Yersinia enteroclitis, Providencia
alcalifaciens and Staphylococcus aureus, etc.)
demonstrate the ability to generate sul phases and
phosphates which, under certain conditions, are able
to produce blue-colored colonies on agar following
incubation for around 48 hours.® Nine different bac-
terial species were isolated and identified from a
study of the urine-bag samples deriving from mem-
bers of our PUBS group, including the following:
Escherichia coli, Proteus mirabilis, Klebsiella pneu-
moniae, Providencia stuartii, Enterobacter cloacae,
Morganella morganii, Citrobacteria frundii,
Providencia rettgeri, and Proteus vulgaris.

Providencia var. spp., as a family, is thought to
be an unusual clinical entity because the long-term
catheterized urinary tract appears to offer an attrac-
tive niche for this particular family of microorgan-
isms.® From our observations, however, the dura-
tion of catheterization of PUBS-affected and non-
PUBS group members was 25.8 £ 25.0 months and
21.2 + 24.4 months, respectively. From such resuilts,
it would appear to us that the duration of catheteriza-
tion is not an absolute criterion for the development
of PUBS.

We also found that the longer the PV C bag
stayed in use for a patient, the deeper the color pur-
ple the bag became, despite the use of two different
sterile PV C drainage bags from two different compa-
nies, a result compatible with the 1989 findings of
Dedller et d.®

It was apparent that PUBS affected not only the
drainage bags but also the indwelling catheters.
Clinical experience has revealed that this PUBS-
associated discoloration seems to have affected all
catheters, no matter which catheter material was
used,® although from our observation, 12 of 114
(10.5%) subjects who used a PVC foley developed
PUBS, compared with 1/45 (2.2%) of subjects who
used a silicon foley who reported PUBS-associated
urine-bag discoloration. From our results, it seems to
us that the use of a PVC foley is more likely to har-
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bor the presence of microorganisms associated with
the development of PUBS than using a silicon foley.
We also observed that the greater the room tempera-
ture, the more rapidly the colorization of bag con-
tents took place and the deeper the color the bags
contents eventually became.® We attributed this to
the fact that bacteria multiply more rapidly in a
warmer environment than in a cooler environment.
Seemingly contrasting this however, we also
observed that the blue or purple discoloration did not
take place in the intraurethral portion of the catheters
for any of the 13 PUBS-affected patients, in spite of
the fact that the temperature of this component of the
tube (body temperature) was greater than the temper-
ature of the tube outside the body. This may be
attributable to bacterial fermentation in the PVC
drainage bag and foley which requires oxidation. The
absence of oxygen in the upper reaches of the
drainage tube prevented such a reaction to take place
there.

From a thorough review of the literature, it
appears that most of the patients who presented with
PUBS were, largely, asymptomatic.®? |t is apparent
that PUBS is not a disease per se, nor does it appear
to represent any real danger to patients' health, and
some authors go so far as to even advocate that it is
unnecessary to treat PUBS-affected patients aggres-
sively.¢ |n order to prevent the occurrence of the
discoloration of urine-bag contents or the develop-
ment of certain malodors, drainage bags and
indwelling long-term catheters may need to be
changed for catheterized patients on a more regular
basis in order to reduce the likelihood of this prob-
lem arising. Although if a possible underlying uri-
nary infection is suggested, as was the case for two
of our patients, from our clinical experience, the
administering of appropriate empirical oral antibi-
otics such as ciprofloxacin is suggested, due to the
typically high resistance rate of such infection-relat-
ed bacteria to first-line antibiotics.

In conclusion, from our observations, PUBS
seems to be associated with gender, bed-ridden sta-
tus, living location, alkaline condition of urine, con-
stipation particularly with Bisacodyl via suppository
and possibly PVC plastic catheter usage, but is not
associated with the route of feeding, individual’s
consciousness state, or type of PVC urine bag used.
If antibiotics are indicated, ciprofloxacin appears to
be the drug of choice.
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