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Intravesical acetic acid in combination with prophylactic methenamine and e
ascorbic acid to decrease the incidence of recurrent urinary tract infections
associated with intermittent urinary self-catherization: A case report

Barbara Henick Bachow

ABSTRACT

A case is presented demonstrating improved efficacy of the use of oral methenamine hippurate and vitamin C urinary tract infection prophylaxis achieved by adding
self-administered acetic acid irrigation twice daily during routine intermittent bladder self-catheterization in a post-menopausal female patient with multiple

sclerosis.
The patient in this case report is me, a retired radiologist.

Introduction

Recurrent urinary tract infection in susceptible patient populations is
difficult to treat over the long term. It is common in patients who
perform intermittent urinary self-catheterization, where intracystic
inoculation of bacteria is difficult to avoid.

Most commonly isolated urinary pathogens in a cohort of patients
studied’ is Escherichia coli, followed by Klebsiella, Staphylococcus aureus,
Pseudomonas, Serratia, Enterobacter and Streptococcus. The more resistant
bacterial strains were found to be sensitive to intravenous antibiotics
only. In that study, two strains of E.coli and one of Klebsiella were found
to be resistant to all antibiotics tested, and treatment of infection in these
patients was a therapeutic dilemma.

As recurrent UTIs require suppressive therapy to improve quality of
life and minimize complications including pyelonephritis, renal
impairment and sepsis, low-dose antibiotic prophylaxis has been a
mainstay.

Oral administration of methenamine salts has been found to be useful
for prevention of UTIs by sterilizing the urine without the use of anti-
biotics? to avoid selection of antibiotic-resistant infection. When
excreted in an acidic urine formaldehyde is formed. The recommended
dose is 1 gm methenamine hippurate po bid. Although oral methena-
mine alone results in some urinary acidification, ascorbic acid 1 gm po
bid is added for augmentation.

Patient information

The patient is a 68 year old, post-menopausal woman with a 20 year
history of multiple sclerosis. Fifteen years ago the patient began
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practicing intermittent bladder self-catheterization because of urinary
retention. Symptomatic bladder infections occurred bimonthly with
pyuria and >100,000 colonies of bacteria per HPF in catheter
specimens.

Prophylactic low-dose daily nitrofurantoin was initially successful,
but after several months became ineffective with pan-sensitive E. coli
and Klebsiella infections.

Prophylaxis with low dose oral trimethoprim/sulfamethoxazole was
initiated which failed after several months with resistant E. coli species.
This was followed by cephalexin suppression, which failed after several
months resulting in pyelonephritis, with dysuria, back pain, fever and
leukocytosis. Urine culture revealed pan-resistant, ESBL E.coli, requiring
hospital admission and intravenous ertapenum.

UTI suppression with ciprofloxacin and cephuroxime was then
attempted, again with only brief success resulting in pan-resistant bac-
terial infections.

After five years of unsuccessful antibiotic prophylaxis, bladder irri-
gation with antibiotics®* was considered, however not elected. Instead,
1 g of oral methenamine hippurate bid accompanied by 1 g of vitamin C
for urine acidification was prescribed resulting in the best outcome to
date, with bacterial cystitis every 4-5 months sensitive to oral antibi-
otics. The patient checked urine pH regularly which was acidic at
6.0-6.5, likely explaining the increased success, although urinary pH no
higher than 5.5 is optimal for formaldehyde production. The patient
sought a more dependable approach to urinary acidification to further
decrease infection.
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B.H. Bachow
Daily bladder irrigation with acetic acid was investigated

Bladder irrigation with a 0.25% solution of white vinegar is sug-
gested for children on intermittent catheterization with chronic bacte-
riuria and/or stones.” Although vinegar irrigation alone appears to
decrease bacteriuria, this patient suspected that irrigating with vinegar
was likely to lower the intravesicular pH, which could enhance suc-
cessful formation of formaldehyde from methenamine hippurate. She
therefore developed a technique for home use.

Therapeutic intervention

A “clean” technique as used for standard intermittent bladder cath-
eterization was chosen. It was designed to be simple for home use, and
performed twice a day, at bedtime and upon rising.

Materials

Coloplast, 14 gauge sterile hydrophilic disposable urinary catheter

Benzalkonium antiseptic wipes for pre-catheterization perineal
cleansing

BD 60 cc sterile catheter-tip syringe

Sterile 4 ounce specimen cup

2 x 2 sterile gauze pad

5% white table vinegar in quart bottle: one capful measured 5 cc

Approximately 90-100 cc of warm tap water in cup (slightly over 3
0z)

Procedure

1. Wash hands.

2. Pour one capful (5 cc) of white vinegar (5%) into the specimen cup
and dilute with just over 3 ounces (90-100 cc) of warm tap water,
resulting in an approximately 0.25% vinegar solution.

3. Fill 60 cc syringe with the solution, and pre-lubricate catheter with
tap water.

4. Cleanse perineum with BZK wipes, insert water-lubricated catheter,
and drain urine

5. Attach syringe filled with dilute vinegar to catheter and inject into
bladder

6. Hold fluid in bladder for 30 seconds, then drain through catheter into
bowl

7. Remove catheter

A new disposable catheter is used each time. The syringe and the cup
are rinsed with hot water. A sterile gauze is placed in the cup and the
syringe returned to packaging. The rinsed cup and syringe are re-used,
and replaced twice a week.

Occasional testing of urine prior to irrigation assured maintenance of
an acidic pH of 5.5.

Results

The patient was free of urinary-tract infection for 8 months, after
which a pan-sensitive E. coli infection was treated satisfactorily with oral
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antibiotics. She continued vinegar irrigation and maintained urinary
acidity. Over the following 6 years she was largely infection-free, having
two additional culture-positive infections with pan-sensitive E.coli.
There were neither infections with resistant organisms nor clinical evi-
dence of upper tract infection.

Conclusion

While taking oral methenamine for UTI prophylaxis in a patient
performing intermittent bladder self-catheterization, routine vinegar
bladder irrigation appeared to dramatically reduced the incidence of
infection. When infections did occur, they were caused by organisms
without significant resistance profiles. Given my history of potentially
life-threatening infections, I believe this technique merits further eval-
uation for patients performing intermittent bladder self-catheterization.

Discussion

It has been shown that bladder irrigation with 0.25% vinegar de-
creases bacteriuria, which alone can reduce infection. Results here
suggest a greater effect than would be expected with irrigation alone,
felt likely due to the increased production of formaldehyde in the urine
with oral methenamine salts.

Studies comparing the two modalities and prospective analysis of
formaldehyde concentration in the urine could be helpful, as would
evaluation of the apparent change of infecting flora from resistant
strains to pansensitive organisms.

Note

This case report represents findings in a single patient. Discussions of
bladder irrigation with acetic acid® recommend the use of sterile saline
rather than the tap water used in this case. Assessment of safety of this
technique should be determined for the individual patient in consulta-
tion with a physician.
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