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The use of chemotherapeutic agents as prophylaxis for
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ABSTRACT

Introduction: The aim of this systematic review is to compare chemotherapeutic agents commonly used in treating
recurrent urinary infection in nonpregnant women by their efficacy, tolerability, adverse effects, and cost employing
network meta-analysis.

Materials and Methods: We used three online databases, i.e., PubMed, ScienceDirect, and Cochrane Central Registry
of Clinical Trials. Randomized controlled trials (RCTs) on the use of prophylactic chemotherapeutic agents used in
treating nonpregnant women with recurrent urinary tract infections (RUTIs) published between 2002 and 2016 were
selected. Only published papers in English were assessed for study quality, and meta-analyses were performed using
fixed-effects model with NetMetaXL.

Results: Six RCTs fulfilled the criteria. When all three variables, i.e., efficacy, adverse effects and cost were considered,
nitrofurantoin 50 mg once daily for 6 months appears to rank high for prophylaxis against RUTI. When efficacy was
the only factor, fosfomycin had the highest superiority compared to D-mannose, nitrofurantoin, estriol, trimethoprim—
sulfamethoxazole, and cranberry juice, respectively. However, fosfomycin was also ranked highest by adverse events.
When cost alone is considered, nitrofurantoin appeared the most cost-effective agent while placed third for efficacy alone.
Conclusion: Selecting appropriate chemotherapeutic agents for RUTI will need to factor in effectiveness, adverse effects,
and cost. While it is difficult to select an ideal drug, evaluation using network analysis may guide choice of medication
for best practice.

UTI (RUTI) is said to be present when more than one
infection occurs in 6 months or more than two infections in

Urinary tract infection (UTI) refers to infection
involving urethra, bladder, ureters, and kidneys.
Lower UTI includes infection of the urethra and
bladder and may be asymptomatic but is often a
common complaint, especially in older women. When
symptomatic, it presents with increased frequency
of micturition with or without dysuria and with or
without suprapubic discomfort. However, infection
of the upper urinary tract is more severe resulting
in pyelonephritis with high morbidity.l" Recurrent
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1 year. RUTI is more common in women. The prevalence of
RUTTI varies from 40% - 50% among women. Women would
experience at least one episode of UTI in their lifetime,
25% among those would suffer RUTI within 6 months and
about 40% within a year.””) Conventional teaching identifies
risk factors for RUTT as being related to previous history of
RUTI, frequency of sexual intercourse, new sexual partner,
anomalies of the urinary tract, menopause, and exposure
to oral contraceptive pills. Estrogen deficiency seen in
postmenopausal women affects not only the genital tract but
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also the urethra and bladder mucosa contributing to RUTIL.
Other factors implicated are obesity and previous history
of hysterectomy.?>

Although robust evidence is lacking, clinical guidelines for
the management of RUTI recommend hydration as a useful
measure. Consumption of up to 1.6 L/day has been advised
with additional measures such as voiding as soon as urge is
experienced and postcoital voiding. Numerous additional
measures have been in vogue without strong clinical evidence
ranging from short- and long-term low-dose antimicrobials,
cranberry juice, and estrogen therapy for menopausal women
with atrophic vaginitis. Use of spermicides or diaphragm as
contraception has been implicated for UTT and RUTL[”]

Prolonged low-dose chemotherapeutic agents have
been traditionally used as prophylaxis in reducing
RUTL.B These regimes include once-daily treatment
using nitrofurantoin monohydrate (50-100 mg),
ciprofloxacin (125 mg), trimethoprim (TMP) (100 mg), or
TMP-sulfamethoxazole (SMX) (40 mg TMP/200 mg SMX),
respectively, for 6 months. Conventionally, efficacy of
prophylactic effect is re-evaluated after 6-12 months based on
recurrence of symptoms and demonstration of uropathogens
on urine examination.”" Nonpharmacological agents have
been in practice; currently, cranberry tablets or juice and
D-mannose are in vogue. Although more robust studies are
required, Fu et al.’s updated meta-analysis appear to support
the use of cranberry tablets.'” Unfortunately, research in
comparing chemotherapeutic agents commonly used in
treating RUIT lacks homogeneity or sturdy techniques of
research methodology. Network meta-analysis is an extension
of standard pairwise meta-analysis. The advantage of the
latter is that by including multiple pairwise comparisons
across a range of interventions, effectiveness of multiple
treatment alternatives can be compared. Traditional reports
compare new drugs with placebo or standard care, but not
against each other. Network analysis hopefully will help
bridge this gap as it permits pitching the efficacy of one
drug against each other directly or indirectly (head-to-head
comparison) and also against placebo as a novel means of
evaluating superiority of chemotherapeutic agents used in
treating RUTL.I'™

We performed a systematic review to look at the efficacy,
tolerability, and adverse effects of commonly used
chemotherapeutic agents in RUTL!M™ The objective is to
compare selected commonly used chemotherapeutic agents
so as to determine their superiority and to rank them
according to selected variables.

MATERIALS AND METHODS

Literature search
A literature search was done using three online databases,
PubMed, ScienceDirect, and Cochrane Central Registry of
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Clinical Trials. The MeSH terms used were “recurrent urinary
tract infection,” “non-pregnant woman,” “postmenopausal,”
“antimicrobial,” and “randomized controlled trials.” Only
studies published between 2002 and 2016 were retrieved.
Three researchers performed an independent literature
search on each database. The abstracts of the relevant
articles were extracted and scrutinized to see if they met
the inclusion and exclusion criteria before retrieving the
full articles for our study. The “Preferred Reporting Items
for Systematic Reviews and Meta-Analyses for Protocols
2009 (PRISMA 2009)” was followed. Consensus for inclusion
for study, data extraction, and data entry was reached in
consultation with the lead author.

Study selection criteria

Inclusion criteria were women aged more than 18 years of
age, including postmenopausal women who had attained
menopause for more than a year and women with RUTI
for more than 2 years with no other lower urinary tract
symptoms. Exclusion criteria were women younger than
18 years of age, pregnant state, having UTI for the first time,
those with indwelling urinary catheter, associated pelvic
organ prolapse, neurological factors affecting the lower
urinary tract, or any other secondary symptoms. Only RCTs
were included.

Data extraction

Suitable RCTs with data published on clinical outcomes
of RUTI in women were extracted. Studies were selected
in accordance with the PRISMA 2009 criteria [Figure 1].
Network meta-analysis for efficacy and tolerability were
then performed using NetMetaXL. We used a Microsoft
Excel-based tool called NetMetaXL, a freely accessible tool
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Figure 1: Study design-preferred reporting items for systematic reviews and
meta-analyses for protocols 2009 flow chart
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where we could enter data easily, set model assumptions,
and run the network meta-analysis, with the automated
results displayed in excel spreadsheet.

Out of 817 papers that were found on cited databases on
initial keyword insertion, 24 articles were selected after
reading the abstract of the studies. Eighteen papers were
rejected as they were published before 2002, did not fit our
inclusion and exclusion criteria, or data published in these
papers were not suitable for our method of analysis. After
further scrutiny, six papers were finally selected, and results
were then entered into the software [Tables 1 and 2]. Each
of the original articles was studied independently by each
of the three authors and details were entered into a table
of variables. After this initial step, all three met to look for
concordance. When there was the lack of agreement, the
lead author was consulted for decision for inclusion.

RESULTS

Six studies between 2002 and 2016 fulfilled the criteria
and reviewed. The mean age for RUTI in this review was
57.7 years (data from the study by Barosa-Cesnik et al.’”!
who included 18-40 years' age group and had excluded
perimenopausal women).

The six RCTs included in this analysis have been summarized
and tabulated in Tables 1 and 2. Based on the papers we had
obtained, nitrofurantoin plays a more major role as being one
of the best drugs used for RUTI, as compared with placebo
and other drugs. Figure 2 shows the figurative size of samples
used as a head to head comparison with the placebo in all
papers. The nodes and edges (connections) show both direct

and indirect comparisons. Size of bubble and thickness of
the connections indicate size and strength of head-to-head
comparisons. These have implications in interpretations of
the results and impact on variables of agents studied for the
treatment of RUTL.

D-mannose shows the highest efficacy with fosfomycin
second and nitrofurantoin third [Figures 3 and 4]. The
limiting factor in its selection would perhaps be the cost.
Apart from D-mannose, fosfomycin 3 g once monthly
was effective prophylaxis for RUTI. However, the result
might be confounded by heterogenecity as only one
RCT used fosfomycin; this is limited by the sample size.
Despite its efficacy, fosfomycin appears to rank highest
for adverse effects compared to the other agents. These
included diarrhea, nausea, vomiting, skin rash, heartburn,

Dma

PLACEBO

Legend

Drug Abbreviation
D-mannose Dma
Placebo PLACEBO
Trimethoprim-sulfa TRI-SUL
Cranberry CRBY
estriol ESTRIOL
Nitrofurantoin NM
Fosfomycin Fosfo

Figure 2: Network analysis of drugs used treatment by sample size
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Treatment 1vs. Treatment 2 O.R.(95%Cr.l.)
D-mannose versus Fosfomycin ' & 061(001-951)
Estriol versus Trimethoprim-sulfa = 126(037-427)
Cranberry versus Placebo HOH 146 (082~ 265)
D-mannose versus o 149(072-311)
Nitrofurantoin
Trimethoprim-sulfa versus ot 175(110~-2383)
Cranberry
Nitrofurantoin versus Estriol = 1.93(099-3.60)
Estriol versus Cranberry L 217(0.73-6562)
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Trimethoprim-sulfa
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o versus Estriol =0 286(1.12-7.28)
Estriol versus Placebo =0=1 3.11(1.32-816)
O-mannose versus ——! 358(128-921)
Trimethoprim-sulfa
Nitrofurantoin versus Cranberry —0— 433(167-1025)
Fosfomycinversus Estriol = 462(0.30-222.20)
Fosfomycinversus = 5.88 (0.34-279.10)
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Nitrofurantoin versus Placebo o=t 6.12(3.24-1175)
D-mannose versus Cranberry O 6.27 (258~ 14.76)
D-mannose versus Placebo =0 9.12(472-1817)
Fosfomycinversus Cranberry o " 10.30(0.62 - 491.90)
Fosfomycin versus Placebo —_—— 14.69(0.98 - 674.40)
oo 01 1 10 100 1000
Favours 2 Favours
—o— Fixed Effects

Figure 3: Comparison of all drug intervention in terms of efficacy.
Heterogenecity = 0.5125 95%Cl (0.00122-1.876)
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Table 2: Studies reviewed by endpoint and adverse events

Endpoint Mean duration Efficacy Safety data (adverse Treatment Conclusion
of follow-up  comparison effect) compliance
Kranjcec, The number of 6 months 85.4% in There is eight patient in 100% D-mannose powder shown
et al.l'?2l patients in each D-mannose D-mannose group (7.8%)  compliance effective in preventing UTI
group without powder group; versus 29 patients rate for all during 6-month prophylaxis
recurrent UTI 79.6% in in nitrofurantoin groups The recurrence rate did not
after 6 months nitrofurantoin group (27.2%) differ between the patient
group; 39.2% in taking standard prophylaxis
placebo group; and those who took
P=0.001 D-mannose powder
McMurdo, Symptomatic 6 months 64% in Six patients in cranberry ~ 91% from the Trimethoprim had a very
et al.l?? UTI treated by cranberry group (9%) cranberry limited advantage over
the GP group; 79% Eleven patients in the group; 84% cranberry extract in the
in TMP-SMX trimethoprim group (16%)  from the prevention of recurrent UTls
group; P=0.084 trimethoprim in older women and had more
group adverse effects
Beerepoot The mean 12 months 29% in Five patients in 45.5% for In premenopausal women
et al.l?® number of TMP-SMX TMP-SMX group (4.5%) TMP-SMX with rUTls, TMP-SMX, 480
symptomatic group; 21.8%in  Six patients in cranberry  group; 45.2% mg once daily, is more
UTls over 12 cranberry group  group (5.4%) for cranberry effective than cranberry
months group capsules, 500 mg twice daily,
for the prevention of rUTls
Raz, et al.l?¥] Absence of 9 months 32.6% in estriol ~ 10.5% in estriol group 93.0% for Use of the estriol-containing
symptomatic/ group; 48.2% (nine patients) and 16.5%  estriol group; vaginal pessary studied
asymptomatic in NM group; in NM group (fourteen 87.0% for NM here failed to prevent new
episodes of P=0.01 patients) group episodes of bacteriuria in
bacteriuria elderly women with recurrent
UTl as effectively as did NM
therapy
Barbosa-Cesnik, Recurrence of 6 months 19.3% for Not stated 75.6% for Those drinking 80z of 27%
et al.l® UTI after starting cranberry Gastrointestinal cranberry cranberry juice twice daily did
of study/6 group; 14.6% symptoms were reported  group; 76.6% in  not experience a decrease in
months after placebo; P=0.21 twice as frequently for placebo group  the 6-month incidence of a
those receiving placebo second UTI, compared with
than cranberry, with the those drinking a placebo
differences statistically
significant in months
three and five
Ruxer et al.l®! Complete 6 months 96% in No clinically relevant 96% in Nitrofurantoin and
resolution fosfomycin adverse reactions or fosfomycin fosfomycin are effective
of dysuric group; 92% in significant laboratory group; 88% in chemotherapeutic agents
symptoms and nitrofurantoin abnormalities reported NF group both in the treatment and

eradication of
the uropathogen
in the

follow-up urine
bacteriology

group

in fosfomycin group
One reported after
6-month follow-up with
vertigo, most likely
related to study drug

prevention of recurrent UTls
in type 2 diabetic women.
Long-term use of fosfomycin
and nitrofurantoin is
associated with a low risk of
adverse drug reactions

UTIs=Urinary tract infections, NM=Nitrofurantoin macrocrystal, TMP-SMX=Trimethoprim-sulfamethoxazole, rUTIs=Recurrent urinary tract

infections, GP=General practitoner, NF=Nitrofurantoin

vaginitis, headache, chills, and asthenia. However, these
were tolerable as no participants dropped out from the trial,
and the compliance rate was 100%.

Nitrofurantoin ranked third in efficacy when prescribed at
50 mg once daily. Common side effects included nausea,
vomiting, diarrhea, and skin allergies. Some rare side effects
such as anaphylactic reactions in the elderly, asthma-like
bronchial hyperreactivity, pulmonary edema, drug-induced
fever, headache, vertigo, depression, increased activity
of serum aminotransferases, hematologic abnormalities,
and symptoms of peripheral polyneuropathy have been
reported. However, there were no dropouts during the
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trial, and the participants were able to complete the course
of nitrofurantoin as the adverse effects were tolerable.
Cranberry is low down in the league table. As expected, the
need for therapy with some form of chemotherapeutic agent
is indicated by the lowest rank for placebo. Clinical factors
such as age, lifestyle, and pattern of disease and acceptability
will need to be factored in.

In terms of adverse effects of each intervention for RUTI,
D-mannose was ranked the highest, with cranberry and
estriol in the lower rankings as seen in Figure 5, where we
had a forest plot comparing all interventions in terms of
their adverse events. Cranberry is ranked the highest in the
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D-mannose

0.61
(0.02-9.21)

1.52 !
(0.72-3.24) | (0.18-90.34)

292 4.89 193

Fosfomycin

Nitrofurantoin

Estriol

(1.13-7.75) | (0.34-181.70) | (1.04-3.64)

391 X 2.57 133 Trimethoprim-
(1.38-11.40) | (0.40-264.60) | (0.97-6.92) | (0.43-4.26) sulfa

6.79 11.13 445 2.32 173 Cranberry
(2.67 -18.23) | (0.72-444.90) | (1.89-10.70) (0.81-6.62) (1.09-2.81)

X 15.53 6.19 3.24 242 139
(4.90-19.62) | (1.09-607.90) | (3.38-11.73) | (1.37-7.75) (1.14-5.24) (0.75 - 2.56)

Placebo

Figure 4: League table of drugs used in the recurrent urinary tract infection.
D-mannose ranks highest with fosfomycin second and nitrofurantoin third

league table in Figure 6 for least adverse event, apart from
the placebo itself. Figures 5 and 6 show adverse effects of all
chemotherapeutic agents in the review. Apart from placebo,
cranberry is ranked highest in the league table [Figure 6]
with nitrofurantoin lowest. As stated above, there were no
dropouts when nitrofurantoin was prescribed.

The cost of each treatment for a duration of 6 months is based
on the National British Formulary and is at best, an estimate
amount [Table 3]. Nitrofurantoin tablet of 50 mg is the
cheapest drug in the review. D-Mannose and TMP-SMX are
ranked the most expensive total cost; the total expenditure
for a course over 6 months was 85.05 USD and 112.55 USD,
respectively. Other treatment options such as estriol pessary,
cranberry juice, and fosfomycin tablets ranged between
11.04 USD and 39.24 USD.

DISCUSSION

Based on the results as shown, nitrofurantoin 50 mg once
daily for 6 months appears to rank highest based on efficacy,
cost, and adverse effects for chemotherapeutic prophylaxis
for RUTT among nonpregnant women. In terms of efficacy
comparison among all interventions, fosfomycin and
D-mannose appeared to be more superior when compared
to other treatment modalities. “Fosfomycin however does
show way more adverse events as compared to the other
treatment modalities.” After considering cost of the agents,
nitrofurantoin appears most cost-effective agent, though
placed third for efficacy.

Price et al, in their review of 2016, included ten studies,
which outnumbered ours.!" However, they included older
RCTs (1977-2007), whereas we confined our review to
2002-2016. Changing prescription trends will impact on
reviews if we compare old and newer studies. Further,
treatment practice will also affect uropathogen proliferation
trends and antimicrobial drug resistance. Unlike our review,
Price et al. included men in the analysis and women with
underlying type two diabetes mellitus. These differences
prevented us from comparing with their study.

In another meta-analysis published in 2009, Matthew et al.
included five studies that used the same antimicrobials as

in our review, with the same dosage schedule, adding more
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Treatment 1vs. Treatment 2 O.R.(95%Cr.l.)
Cranberry versus Fosfomycin _0 0.00 (0.00- 4.73)
Trimethoprim-sulfa versus —— 0.00 (0.00- 7.06)
Fosfomycin
Placeboversus Fosfomycin [ 0.00(0.00- 2.74)
Cral y 0.00(0.00-0.32)
Trimethoprim-sulfa versus 0= 0.00 (0.00-0.48)
Nitrofurantoin
Placebo versus Nitrofurantoin [ 0.00 (0.00~ 0.06)
Cranberry versus Estriol O 0.00 (0.00~ 0.55)
Trimethoprim-sulfa versus Estriol 0 0.00 (0.00- 0.80)
Placebo versus Estriol — 0.00(0.00-0.11)
Cranberry versus D-mannose O 0.01 (0.00- 1.64)
Trimethoprim-sulfa versus D- =011 0.01(0.00- 2.23)
mannose
Placebo versus D-mannose 0 0.01 (0.00- 0.26)
D-mannose versus Fosfomycin == 0.21 (0.00~ 210.26)
O-mannose versus Lo} 0.22(0.10- 0.48)
Nitrofurantoin
D-mannose versus Estriol Loy 038(0.12-1249)
Estriol versus Fosfomycin " 1 0.57 (0.00- 542.89)
Estriol versus Nitrofurantoin KH 059 (023~ 1.44)
Cranberry versus Trimethoprim- Ll 0.72(0.32- 1.58)
sulfa
Cranberry versus Placebo X 081 (0.00~ 100.90)
Placebo versus Trimethoprim- e 0.88 (0.01~ 3938.56)
sulfa
Fosfomycinversus 1.05 (0.00- 893.80)
Nitrofurantoin 1
1€-10 0.0000001 00001 0.1 100
Favours 1 Favours 2
—o— FixedEffects

Figure 5: Comparison of all intervention in terms of adverse effects. By way
of adverse effects, D-mannose ranks highest with estriol and cranberry lower.
Better than estriol

strength to their paper due to the good homogeneity and
also more direct comparisons between each drug regimen.
However, in their study, only five RCTs were used, and there
were limited number of patients. Their studies extended for
a longer period from 1970 to 2010, again including older
studies.

Three main risk factors for RUTT in women of all ages are
an increased frequency of sexual intercourse, the use of a
spermicide and diaphragm as contraception, and estrogen
deficiency with consequent effect on both the vagina and
periurethral structures.!'™ Traditional advice for sexually
active women is to void immediately after intercourse to
lessen the risk of coitus-related introduction of bacteria
into the bladder, although this is not supported by robust
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Table 3: Cost of the prophylaxis of chemotherapeutic agents for 6 months duration

Type of prophylaxis agent Recommended dosage for 6 months Cost per pack Total cost
Nitrofurantoin tablet 50mg Once daily for 6 months £1.84 /pack (28 tablets) £5.52
Estriol pessary 500 mg Once daily for 2 weeks, then once a £4.92 /pack (15 pessaries) £8.20
fortnight subsequently (25 pessaries)

Cranberry extract capsule 500 mg Once daily for 6 months £11.96/pack (100 capsules) £21.53
Fosfomycin sachet 3mg Once monthly for 6 months £4.86/sachet £29.16
D-mannose powder 2gm Once daily for 6 months £34.99 /pack (200gm) £63.00
Trimethoprim-sulfamethoxazole tablet 480 mg Once daily for 6 months £13.83/pack (28 tablets) £82.98

Proportionately D-mannose and Trimethoprin-sulfmethaxazole rank high (63.00 vs, 83.00). Nitrofurantoin is relatively a cheap drug and based on
tolerability and efficacy. Prices are based on British Formulary (2015) and are at best an estimate

Cranberry
0.70
(0.00 - Placebo
198.10)
0.72 (01 gg_ Trimethoprim-
-156) [ o000 sulfa
0.00 0.01 0.00 —
(000-2.14) | (000-023) | (0.00-3.11)
0.00 0.00 0.00 0.38 —
(000-1.13) | (000-009) | (0.00-1.70) | (0.12-132)
0.46
0.00 0.00 0.00 ;
(0.00-5.43) | (0.00-1.87) | (0.00-927) | (0.00-96.06) | (%0~ e
282.97)
0.00 0.00 0.00 0.2 058 127
(0.00-0.54) | (0.00-0.05) | (0.00-0.82) | (0.10-0.50) | (0.22-1.40) 1(10;100;) Riteitpaich

Figure 6: League table of drugs in terms of adverse effects. Apart from placebo,
cranberry is ranked highest in the league table [Figure 6] with nitrofurantoin lowest
indicating the latter is associated with more adverse effects than others though
dropout rate was not an issue

evidence.'" Women in the postmenopausal age (mean in
this review is 57.7 years) RUTI is probably explained by
the importance of estrogen deficiency playing a vital role
in maintaining the integrity of mucosa of urethral, bladder,
and vaginal epithelia and vaginal flora. Estrogen deficiency is
associated with increased vaginal pH, decreased endogenous
vaginal microflora, and increased incidence of pelvic organ
prolapse due to endopelvic fascia and pelvic floor muscle
weakness.® “Postmenopausal women who applied topical
low dose vaginal estrogen cream for two weeks duration has
shown to have lower risk of rUTI as well.”!>17)

Continuous administration of low-dose chemotherapeutic
agents as prophylaxis for RUTI has been reviewed and has
benefits as shown in this network analysis. If left untreated,
women are at a risk for RUTT and upper UTI. “The common
regimes prescribed varies, namely TMP-SMX 40/200mg once
or three times weekly, nitrofurantoin 50-100mg once or three
times weekly and Fosfomycin 3g every 10 days for 6 months
duration.” In women where UTI is associated with sexual
intercourse, postcoital prophylaxis has been recommended.
A single-dose nitrofurantoin 50 mg or TMP-SMX 40/200 mg
after sexual intercourse has been reported.!'”

In this review, D-mannose and fosfomycin ranked high for
efficacy although adverse effects were tolerably higher in
the latter. Nitrofurantoin is an old but useful drug because
of its cost. When used in doses of 50 mg daily, it was the
third most effective prophylaxis. However, it also ranked
second among agents with most adverse effects.
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Nonpharmacological agents such as cranberry juice and
D-mannose have shown success in treating RUTI and
may be useful alternatives. One study reported lower
rates of UTI recurrence in women who drank 50 mL of
cranberry-lingonberry concentrate daily for 6 months
although the mechanism of action of cranberry juice is
conjectural.?!® Cranberry contains hippuric acid and is
known to be bacteriostatic. Another mechanism suggested
is its ability to suppress Escherichia coli fimbriae by
proanthocyanidins (tannins). The latter detach anchoring
uropathogen from bladder wall mucosa.!'®!

A recent Cochrane review found no substantial reduction of
risk with cranberry administration but after removal of an
outlier demonstrated relative risk 0.58 (confidence interval
0.39-0.86) with optimal doses.'> Probiotics as effective
prophylactic measures have not been established.!"’!

D-mannose powder 2 mg once daily, a nonpharmacological
simple sugar agent, appears to show reasonable efficacy
as prophylaxis for RUTI, limited by its cost compared to
nitrofurantoin. D-mannose is found in several fruits and is
also produced in our body. It is produced by oxidation of
mannitol. The chemical structure of D-mannose causes it
to adhere to E. coli bacteria causing dislodgement of E. coli
from the mucosa.™

The software used for this study is NetMetaXL, which
offers a wide set of methods to interpret and visualize
various interventions for the same disease that are studied
separately under different RCTs with the same outcome
comparatively. The processes used in this software allow us
to infer the difference in strength and weaknesses between
various interventions that may or may not have been
studied when direct comparison of treatment schedules is
done. This particular method offers advantages over regular
pairwise meta-analysis as it borrows the strengths from
indirect evidence to ascertain all treatment comparisons
and pit different interventions against each other as in a
head-to-head RCT. Using league tables to demonstrate
ranking by tolerability and efficacy appears to be useful
to clinicians in selection of chemotherapeutic agents so as
to align to the needs of the patient in need of prophylaxis
for RUTL.
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Limitations

The main limitation in this review was different endpoints in
all the studies we included in the analysis. Lack of sufficient
data to fulfill the criteria we set especially from the Year 2002
onwards affected sample size and number of RCTs conducted,
especially for the fosfomycin and estriol vaginal pessary
group. Thus, the result generated may not represent the true
effect on population affected by RUTI. Of the six studies that
are used in our analysis, only two studies compared the same
prophylactic regimens [Tables 2 and 3]. This affects reliability
of our analysis results as the data used are heterogeneous.

Sample size and heterogeneity of the studies were other
limiting factors. The cost of the chemotherapeutic agents
may differ from country to country; this has to be borne in
mind in accepting the comments made in relation to costing.

CONCLUSION

Considering the limitations of this review, nitrofurantoin
50 mg once daily for 6 months appears to rank highest based
on efficacy, cost, and adverse effects for chemotherapeutic
prophylaxis for RUTI among nonpregnant women.
Fosfomycin and D-mannose appear superior in efficacy
compared to nitrofurantoin, estriol, TMP-SMX, and
cranberry juice. “When comparing Fosfomycin and
D-mannose, Fosfomycin showed better tolerability between
these two, with Nitrofurantoin still being one with the least
adverse effect reported.” After considering the cost of the
agents, Nitrofurantoin appears to be most cost-effective
agent, though placed third for efficacy.
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