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Abstract

Older persons frequently get urinary tract infections (UTIs), which can develop more serious, potentially diseases. It is belived that
aging —related physiological changes are a cause in the higher frequency of UTI recurrence in older persons .unfortunately there aren’t
many ways toprevent UTI in older persons, and using Antibiotics to do so can have lot of unfavourable effect. Because it function as
urinary antiseptic and produce safely formal ehyde to inhibit bacterial., methenamine has been suggested as a beneficial medication
for the prevention of UTI.
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INTRODUCTION

A urinary antibacterial drug called methenamine hippurate, sometimes referred to as hexaminehippurate, is meant to
"suppress or eliminate urinary tract bacteria" M. Methenamine was originally used as a urinary antiseptic drug in 1894 It
is also known as hexamine, hexamethylenetetramine, urotropine, and aminoform[?3! the United States (US), urinary tract
infection (UTI) accounts for almost 5% of all emergency department visits by adults 65 years and oldertl. A urinary tract
infection can reduce an older person's quality of life, increase theirrisk of hospitalisation, and give rise to more serious,
perhaps fatal illnesses™l. Both in males and in women, the likelihood of getting a UT] rises with age. Over 10% of women
aged 65 to 85 in the United States reported having a UTI over the previous 12 months, with that percentagerising to almost
30% for women 85 and older, according to a study that polled about 30,000 women in the country. Males between the
ages of 18 and 24 were reported to have a 0.01 per person-year incidence of UTI; this rate rose with age to 0.05 per
person-year for men betweenthe ages of 65 and 74, and finally to 0.08 per person-year for men 85 years and older!> 61,
UTlIs include both kidney-related upper urinary tract infections and lower urinary tract infections like cystitis
(pyelonephritistl. Gram-negative rods like Escherichia coli, Klebsiella spp.,Pseudomonas aeruginosa, and Proteus spp.,
as well as Gram-positive cocci like Enterococcus faecalis, Streptococcus agalactiae, and Staphylococcus saprophyticus,
are frequently the causeof UTL.[! The US Food and Drug Administration (FDA) has licenced methenamine for the
prevention of recurrent urinary tract infections (UTI) in patients aged 6 and older, and studies have shown that it is effective
as an antimicrobial-sparing substitute in this patient population®IMethenamine, an organic chemical that when given orally
travels to the bladder and breaks down in the acidic environment to create formaldehyde and ammonia, was initially
marketed as a urinary antiseptic in 1899.1*°1By non-specifically alkylating the amino and sulfhydryl groups of proteins
and the ring nitrogen atoms of purine bases, formaldehyde inactivates bacterial4™.1 While there is a dearth of information
regarding the use of methenamine in transplant recipients, published data show that the drug is effective in preventing
recurrent UTIin patients who are not transplant recipients. Methenamine may be useful in preventing cystitisin patients
without renal tract abnormalities (symptomatic UTI: RR 0.24, 95% CI 0.07 to 0.89),according to a meta-analysis of thirteen
mixed-quality studies with 2032 participants. The studyalso found that overall methenamine adverse event rates, despite
being poorly reported, were low!*. Although hemorrhagic cystitis was one of the side effects that caused methenamine
to lose popularity in the 1990s, it still presents a viable alternative to traditional targeted preventative antibiotics because
it should be equally as effective and put less strain on the emergence of antibacterial resistance 16.1*1 Although there is a
lack of published data regardingthe use of methenamine in transplant recipients, there is published data demonstrating the
effectiveness of methenamine in reducing recurrent UTI in patients who are not transplant recipients. Methenamine may
be helpful in preventing cystitis in patients without renal tract abnormalities (symptomatic UTI: RR 0.24, 95% CI1 0.07 to
0.89), according to a meta-analysisof 13 mixed-quality studies with 2032 participants. It was also found that, despite being
poorlydescribed, methenamine's overall adverse event rate was low 150, Although hemorrhagic cystitis and other side
effects caused methenamine to lose popularity in the 1990s, it still presents an enticing alternative to standard targeted
preventative antibiotics because it should be effective and ease the pressure on bacterial resistance.['] Gram-negative
rods like Escherichia coli, Klebsiella spp., Pseudomonas aeruginosa, and Proteus spp., as well asGrampositive cocci like
Enterococcus faecalis, Streptococcus agalactiae, and Staphylococcus saprophyticus, are common pathogens that cause
urinary tract infections.[®l Methenamine hasbeen shown in studies to be an effective antimicrobial-sparing option in this
patient population,and the US Food and Drug Administration (FDA) has licenced it for the prophylaxis of recurrent UTI
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in individuals age 6 years and older'7]. Antibiotic prescriptions could be decreased if there were safe, efficient therapy
options. Methenamine salts, such as methenamine hippurate, are an option that doesn't lead to antibiotic resistance and
acts as a bacteriostatic agent by generating formaldehyde from hexamine in the urine. 318, It is safe to use methenamine
hippurate during pregnancy*® 20!

RESULTS

RECURRENT URINARY TRACT INFECTION

Freeman 1968 In 122 males with persistent UTI, Freeman and colleagues assessed the effectiveness of continued therapy
with urine-sterilizing drugs.[?4 Patients qualified as having significant bacteriuria if they also had either a positive urine
sediment or a renal biopsy that was consistent with the diagnosis of pyelonephritis. Significant bacteriuria is defined as
the presence of > 105 organisms/ml of a single species or two cultures with 104 organisms/ml of the same Gram-negative
rod. Patients first got antibiotic therapy based on the sensitivity of theurine culture. Patients were subsequently given one
of four ongoing prophylactic choices on the final day of antimicrobial therapy: sulfamethizole 0.5 g four times per day,
nitrofurantoin 50 mg four times per day, methenamine mandelate 1 g four times per day, or placebo four timesper day.
Patients who participated in the analysis had therapy for at least 13 months and up to 25 months. Those who have a high
creatinine. Results of culture tests and responders (sterile urine culture or less than 1000 organisms/ml) were used to track
the effects of continuous prophylaxis. The prophylaxis with methenamine mandelate was associated with the greatest
number of responders among all groups, according to the results of continuing therapy. Methenamine showed a
considerable increase in both responders (75% versus 14%; p 0.001) and negative cultures (46% versus 3%; p 0.0005)
when compared to placebo. Methenamine considerably outperformed nitrofurantoin and sulfamethizole in terms of the
number of patientswho responded to treatment when compared to the other antimicrobial drugs examined (75% versus
43%; p 0.05). Negative cultural differences between agents, however, were nonexistent.Patients receiving methenamine
had three incidences of adverse effects, including dyspnea, diarrhoea, and abdominal cramps.

1975, Freeman Expanding on the findings of the preceding 1968 study, Freeman and colleaguesassessed 249 men with
symptomatic bacteriuria (defined as > 105 organisms/ml) in a prospective study of four continuous prophylactic regimens
for 25 months: methenamine mandelate 1 g four times daily, nitrofurantoin 50 mg four times daily, sulfamethizole 0.5 g
fourtimes daily, or placebo.[?2

Patients had to have "tissue infection" evidence, which was defined as either positive urine sediment or a kidney biopsy
that supported the diagnosis of pyelonephritis. UTI recurrence and exacerbations, which are clinical infections
characterised by inflammation of the urinary tractorgans, fever episodes necessitating antibiotic therapy, or both, were the
main outcome. 2

Bohensky investigated the potential of methenamine mandelate as a safe, well-toleratedtreatment for asymptomatic
bacteriuria in elderly hospital patients. (24195 patients were enrolledin this trial, the majority of whom were catheterized and
were not receiving immediate therapyfor an acute UTI. Patients received urinalysis prior to and during the trial period in
order to identify the presence of bacteriuria using microscopic inspection and the triphenyl tetrazoliumchloride (TTC)
test. A positive TCC test result for bacteriuria was characterised as a colour shift that occurs when large concentrations
of urinary tract pathogenic organisms are present (organism concentrations not specified by the authors). Five patients
stopped their therapy because their tastes changed. Prior to methenamine medication, 65 of the 90 individuals who
completed the research tested positive for UTI, whereas 25 tested negative. Four times per day,each patient got 10 ml of
methenamine mandelate suspension (1 g methenamine from a 100 mg/ml suspension. If their urine was alkaline,
administering 2 g of ascorbic acid orally every day for the course of 3.5 weeks was used to acidify it. Before and during
the trial, at 2 weeks and 3.5 weeks, a urinalysis was performed. Methenamine mandelate decreased the number of patients
with bacteriuria, with 47 (72%) of those who had a positive urinalysis before starting medication changing it to a negative
one by the end of the 3.5-week period. However, by the conclusion of the 3.5 week period, 13 of the 25 patients who had
no substantial bacteriuria before to methenamine therapy developed a positive urinalysis. On these data, no statistical
analysis was done. The authors did not discuss the development of bacteriuria leading in eithersilent or symptomatic UTI,
or the occurrence of Prior to commencing methenamine for prophylaxis, ask individuals who had a negative TTC if they
have bacteriuria. Furthermore, nonegative outcomes were reported.

The effectiveness of methenamine hippurate was assessed in 52 older females with chronic UTIby Parvio Parvio.l %] Each
patient had a history of recurrent UTI and had been hospitalised in along-term care facility for at least two years. In addition
to long-term preventive antimicrobialtherapy substituted by methenamine hippurate at the beginning of the study, all
patients received brief courses of antibiotic therapy for the treatment of UTI in the six months prior to the trial. Prior to
prophylaxis with methenamine hippurate, patients had a urine analysis and were treated with antimicrobial drugs based
on culture and sensitivity. Infection rates recordedin the 6 months prior to the experiment were compared to rates of re-
infection during the 6- month course of therapy with methenamine hippurate 1 g twice daily. In addition, individuals with
urine pH levels more than 5 received a daily dose of 2-4 g of oral ascorbic acid. Based onthe degree of incontinence and
immobility (normal, partial, entire), patients were separated intothree groups for analysis. In comparison to no medication,
methenamine hippurate prophylaxiswas linked with a lower risk of re-infection in all three patient groups: normal (0.45
against 2.82), partial (0.58 versus 4.33), and total (stated as total re-infection cases per person in each group over 6
months) (0.29 versus 5.24). No statistical evaluations of these findings were offered. Only 17 (42.5%) incidences of re-
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infection occurred among the 40 patients who finished the 6-month course of medication, according to Parvio, which was
objectively less than the 6-month period without therapy, in which there were 40 patients.

Allwood and McAllister A limited amount of further information about the security and effectiveness of methenamine
hippurate in treating complex UTI in older adults is provided byfour case studies that McAllister and Allwood discuss. 2]

GENITORURINARY SURGICAL PROCEDURES

Guttu and Schiotz When administered prophylactically to surgical patients, Schiotz and Guttu discovered that
methenamine hippurate dramatically decreased the incidence of postoperativebacteriuria and UTI [27]

Tyreman In 94 patients who underwent surgery for uterovaginal prolapse and had an indwellingcatheter inserted afterward,
Tyreman and colleagues discovered that prophylactic methenaminehippurate dramatically decreased the rate of bacteriuria
(defined as >105 organisms/ml of urine) at 3 days post-op.! %!

Wesolowski and colleagues conducted a study to compare the effectiveness of four antibacterial medications for
preventing urinary tract infections in men having prostatectomy. !

Methenamine hippurate is typically administered orally twice day in doses of 1g for adults andchildren 12 years of age
and older°31, Hippuric acid keeps the pH of urine low, which promotes methenamine's conversion to formaldehyde and
ammonia. For formaldehyde to exertbactericidal activity, urine must have a formaldehyde content of 25 micrograms per
mL maintained for around 2 hours. Increased frequency, flow rates, and pH of the urine decrease formaldehyde
production, concentration, and exposure time, and hence effect that is antibacterial Act of methenamine hippurate 233,
Methenamine was administered as a daily oral tablet dose of 1g with vitamin C. Although BID is advised for short-term
methenamine treatment, we gave daily methenamine to improve patient compliance and convenience.*] Methenamine is
also given with ascorbic acid to assist acidify the urine since an acidic urine isnecessary for the conversion of methenamine
into formaldehyde and some pathogens that breakurea and generate a more basic urine pH will have lower amounts of
formaldehyde B, Manufacturers advise against using methenamine in individuals with severe renal failure (GFR10
ml/min) because of the possibility of hazardous serum levels.[® dditionally, according to this meta-analysis, methenamine
did not seem to be effective in people with neuropathic bladder 15.13%] While studies involving long-term exposure to
methenamine have not yet beenestablished 21, studies involving formaldehyde have been extensively investigated in
human carcinogen epidemiology involving lifetime occupational exposures.7]

The following information on the pharmacological properties of methenamine hippurate is available in the Australian
product information.

Methenamine is quickly absorbed after being taken orally. Twice-daily dose results in a peak plasma concentration of
around 35 mg/L at steady state, which excludes drug accumulation.

Distribution: The average distribution volume is 0.56 L/kg, which is comparable to the amountof body water in adults
Metabolism: Stomach acid degrades a little amount of methenamine to formaldehyde. Antibiotic prescriptions may be
decreased if there were safe, effective therapy options.[3%%IMethenamine salts, such as methenamine hippurate, are an
option that doesn't lead to antibioticresistance and acts as a bacteriostatic agent by generating formaldehyde from
hexamine in theurine [40]

CONCLUSION:

The effectiveness of methenamine in preventing UTI in older persons, aswell as its tolerance and safety profile, are all
demonstrated in this review. However, this studyprovides evidence in favour of the use of methenamine for prevention of
UTI in various populations of individuals 58 years and older, despite the paucity of data regarding its use in older adults,
particularly those with impaired renal function. To determine the optimal dose andduration of methenamine for the
prevention of UTI in older persons, more research is required.
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