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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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Context

Background

Urinary tract infection (UTI) is a non-specific term that refers to infection anywhere in the
urinary tract. This evidence review covers lower UTI (also known as cystitis), which is
infection of the bladder, and asymptomatic bacteriuria (clinically significant levels of bacteria
in the urine >10° colony forming units [CFU]/mL), without physical signs of infection), in
women (including pregnant women), men, older people and children. Acute pyelonephritis,
recurrent UTIs, and catheter-associated UTls are covered in separate evidence reviews.

Acute, uncomplicated cystitis is a benign infection that usually resolves in a few days. A UK
primary care study found that in women with suspected cystitis and at least moderately
severe symptoms (Little et al. 2009), symptoms resolved after an average of 3.3 days in
women treated with an antibiotic to which the pathogen was sensitive, 4.7 days in women
treated with an antibiotic to which the pathogen was resistant, and 4.9 days in women with
infection not treated with an antibiotic. In another UK study of women in primary care with
cystitis, the median time to resolution of symptoms after starting antibiotic treatment was

4 days in women treated with an antibiotic to which the pathogen was sensitive and 7 days in
women treated with an antibiotic to which the pathogen was resistant.

UTls are usually caused by bacteria from the gastrointestinal tract entering the urethra and
ascending into the bladder. The most common causative pathogen in uncomplicated UTls, in
70 to 95% of cases, is Escherichia coli (E. coli). Staphylococcus saprophyticus accounts for
5 to 10% of cases and occasionally other Enterobacteriaceae, such as Proteus mirabilis and
Klebsiella species are isolated.

Symptoms and signs of lower UTls include (NICE clinical knowledge summary on UTI
(lower) - women and UTI (lower) - men:

e urinary frequency, urgency or strangury (the feeling of needing to pass urine despite
having just done so)

dysuria (pain or discomfort on passing urine)

urine that is offensive smelling, cloudy, or contains blood

constant lower abdominal ache

non-specific malaise, such as aching all over, nausea, tiredness and cold sweats
urge incontinence.

Typical features may be absent in frail, older people (men and women) living in nursing
homes (with or without catheters). Atypical symptoms may be present, such as new-onset or
worsening fever, chills, rigors, nausea and vomiting, general malaise, increased confusion, or
new onset delirium. For people with loin pain and/or fever, acute pyelonephritis should be
suspected and the person managed accordingly (see NICE antimicrobial prescribing
guideline on acute pyelonephritis).

Additional or alternative symptoms and signs in infants and children include fever, vomiting,
lethargy, irritability, poor feeding and changes to continence (NICE guideline on urinary tract
infection in under 16s).

A definitive diagnosis of UTI requires laboratory urine culture to determine the presence of
clinically significant bacteriuria. This takes a few days to be reported and to avoid delays,
management of suspected lower UTI is often based on an assessment of symptoms and
urine dipstick testing.

The European Association of Urology guidelines recommend that the diagnosis of
uncomplicated cystitis (which they define as acute, sporadic or recurrent cystitis limited to

© NICE 2018. All rights reserved. Subject to Notice of rights.
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non-pregnant, premenopausal women with no known anatomical and functional
abnormalities within the urinary tract or comorbidities) can be made with a high probability
based on a focused history of lower urinary tract symptoms and the absence of vaginal
discharge or irritation. They recommend that urine dipstick testing is a reasonable alternative
to culture for diagnosis of uncomplicated cystitis. However, urine cultures are recommended
in the following situations:

e suspected acute pyelonephritis

o symptoms that do not resolve or recur within 2 to 4 weeks after the completion of
treatment

e women who present with atypical symptoms

e pregnant women

e men with suspected UTI.

The NICE clinical knowledge summary on UTI (lower) - women suggests sending urine for
culture and sensitivity from all women with a suspected UTI associated with visible or non-
visible haematuria; and from all women with a suspected UTI during pregnancy (before
empirical antibiotic treatment is started and 7 days after antibiotic treatment has been
completed as a test of cure).

The NICE guideline on urinary tract infection in under 16s makes recommendations on the
diagnosis of UTI in infants and children. The guideline recommends:

¢ Infants and children presenting with unexplained fever of 38°C or higher should have a
urine sample tested after 24 hours at the latest.

¢ Infants and children with an alternative site of infection should not have a urine sample
tested. When infants and children with an alternative site of infection remain unwell, urine
testing should be considered after 24 hours at the latest.

¢ Infants and children with symptoms and signs suggestive of UTI should have a urine
sample tested for infection.

All infants younger than 3 months with suspected UTI should be referred to paediatric
specialist care and a urine sample should be sent for urgent microscopy and culture. These
infants should be managed in accordance with the recommendations for this age group in
the NICE guideline on fever in under 5s. For infants and children 3 months or older but
younger than 3 years, urgent microscopy and culture is the preferred method for diagnosing
UTI and this should be used where possible. For children 3 years or older, dipstick testing is
diagnostically as useful as microscopy and culture, and can safely be used (see the NICE
guideline on urinary tract infection in under 16s for more details).

Uncomplicated cystitis should be differentiated from asymptomatic bacteriuria, where there is
significant bacteriuria but no symptoms or signs of infection. Asymptomatic bacteriuria is not
an infection but a commensal colonisation, which should not be treated and therefore should
not be screened for, except if it is considered a risk factor in clearly defined situations, such
as in pregnant women and prior to urological procedures breaching the mucosa (European
Association of Urology guidelines on urological infections 2017).

The NICE clinical knowledge summary on UTI (lower) - women suggests screening pregnant
women for asymptomatic bacteriuria on the first antenatal visit by sending urine for culture. If
asymptomatic bacteriuria is found, send a second urine sample for culture, and if this
confirms asymptomatic bacteriuria, treat with antibiotics.

Three randomised controlled trials (RCTs) provided data about causative organisms in lower
UTI in non-pregnant women in this evidence review (see Clinical effectiveness). No data on
causative organisms of lower UTI were found for pregnant women, older people or children.
Escherichia coli (E. coli) was the main causative organism in most studies although rates
varied from 55.2% to 80%. The data are limited by variation in method of diagnosis (dipstick
testing or midstream urine analysis) and no or low growth of organisms in some studies

© NICE 2018. All rights reserved. Subject to Notice of rights.
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which may explain some of the variation. Other commonly reported pathogens included
Staphylococcus spp. (2.6% to 4.9%), Klebsiella spp. (1.0% to 8.3%), Proteus spp. (0.6% to
7%) and Enterococci spp. (1.1% to 4.0%).

The management of suspected community-acquired bacterial UTI in adults aged 16 years
and over is covered in the NICE quality standard on urinary tract infection in adults. This
includes women who are pregnant, people with indwelling catheters and people with other
diseases or medical conditions such as diabetes. The quality standard was developed to
contribute to a reduction in emergency admissions for acute conditions that should not
usually require hospital admission, and improvements in health-related quality of life. It does
not make any quality statements around antibiotic treatment of complicated UTI, but includes
7 statements that describe high-quality care for adults with UTI.

Managing infections that require antibiotics

In most cases, managing lower UTI will require antibiotic treatment, but antibiotics should
only be started when there is clear evidence of infection. For some people with lower UTI,
delaying antibiotic treatment to see if symptoms will resolve without antibiotic treatment may
be an option.

Self-care

The NICE guideline on antimicrobial stewardship: changing risk-related behaviours in the
general population (2017) recommends that people should be given verbal advice and
written information that they can take away about how to manage their infection themselves
at home with self-care if it is safe to do so.

Self-care options that have been used to relieve symptoms in lower UTI include paracetamol
or non-steroidal anti-inflammatory drugs, cranberry products and urine alkalinising agents.
However, there is no or limited evidence for these interventions (see Clinical effectiveness).

Back-up prescribing strategies

The NICE guideline on antimicrobial stewardship: changing risk-related behaviours in the
general population recommends that if the person has been given a back-up (delayed)
prescription, they should be told:
¢ How to self-care to manage their symptoms.
¢ What the antimicrobials would be used for, if needed.
e How to recognise whether they need to use the antimicrobials, and if so:

o how to get them

o when to start taking or using them

o how to take them.

Antibiotic prescribing strategies

The NICE guideline on antimicrobial stewardship: systems and processes for effective
antimicrobial medicine use (2015) recommends that when antimicrobials are prescribed,
prescribers should:

¢ Consider supplying antimicrobials in pack sizes that correspond to local (where available)
and national guidelines on course lengths.

¢ Follow local (where available) or national guidelines on prescribing the shortest effective
course, the most appropriate dose, and route of administration.

¢ Undertake a clinical assessment and document the clinical diagnosis (including
symptoms) in the patient's record and clinical management plan.

e Document in the patient's records (electronically wherever possible):

© NICE 2018. All rights reserved. Subject to Notice of rights.
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o the reason for prescribing an antimicrobial

o the plan of care as discussed with the patient, their family member or carer (as
appropriate), including the planned duration of any treatment.

e Take into account the benefits and harms for an individual patient associated with the
particular antimicrobial, including:

o possible interactions with other medicines or any food and drink

o the patient's other ilinesses, for example, the need for dose adjustment in a patient with
renal impairment

o any drug allergies (these should be documented in the patient's record)

o the risk of selection for organisms causing healthcare associated infections, for
example, C. difficile.

¢ Document in the patient's records the reasons for any decision to prescribe outside local
(where available) or national guidelines.

The NICE guideline on antimicrobial stewardship: changing risk-related behaviours in the
general population (2017) recommends that resources and advice should be available for
people who are prescribed antimicrobials to ensure they are taken as instructed at the
correct dose, via the correct route, for the time specified. Verbal advice and written
information that people can take away about how to use antimicrobials correctly should be
given, including:

¢ not sharing prescription-only antimicrobials with anyone other than the person they were
prescribed or supplied for

e not keeping them for use another time

¢ returning unused antimicrobials to the pharmacy for safe disposal and not flushing them
down toilets or sinks.

Safety netting advice

The NICE guideline on antimicrobial stewardship: changing risk-related behaviours in the
general population (2017) recommends that safety netting advice should be shared with
everyone who has an infection (regardless of whether or not they are prescribed or supplied
with antimicrobials). This should include:

¢ how long symptoms are likely to last with and without antimicrobials

¢ what to do if symptoms get worse

¢ what to do if they experience adverse effects from the treatment

e when they should ask again for medical advice.

The NICE clinical knowledge summary on UT]I (lower) - women suggests advising all women
to seek medical attention if they:

¢ develop fever or loin pain, because of suspected acute pyelonephritis, or

¢ do not respond to treatment with the first-choice antibiotic, because this may be due to a
resistant organism.

For men, if hospital admission is not needed and empirical antibiotics are started, follow up
should be arranged, for example after 48 hours, to check the response to treatment and the
urine culture results. If symptoms persist after antibiotic treatment, referral for specialist
urological assessment may be needed (NICE clinical knowledge summary on UTI (lower) -
men).

The NICE guideline on urinary tract infection in under 16s (2007) recommends that all infants
younger than 3 months with suspected UTI should be referred immediately to paediatric
specialist care. For infants and children 3 months or older with cystitis/lower UTI, parents or

© NICE 2018. All rights reserved. Subject to Notice of rights.
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carers should be advised to bring the infant or child for reassessment if they are still unwell
24 to 48 hours after antibiotic treatment was started, at which point urine culture should be
done if this has not already been carried out.

Symptoms and signs of a more serious illness or condition
(red flags)

Complications of lower UTI include ascending infection leading to pyelonephritis, renal
failure, and sepsis.

In pregnancy, asymptomatic bacteriuria can lead to pyelonephritis; and symptomatic UTI has
been associated with developmental delay or cerebral palsy in the infant, and fetal death. For
women with visible or non-visible haematuria an urgent 2-week wait referral should be
arranged if a urological cancer is suspected (NICE clinical knowledge summary on UTI
(lower) — women).

In men, prostate involvement is common, which may lead to complications such as prostatic
abscess or chronic bacterial prostatitis. Urinary stones are also a possibility, more likely with
Proteus mirabilis infection which is associated with stone formation in the renal collecting
ducts (NICE clinical knowledge summary on UTI (lower) - men). Emergency admission to
hospital is recommended if a man with a suspected lower UTI is severely unwell with
symptoms or signs suggestive of urosepsis (for example nausea and vomiting, confusion,
tachypnoea, tachycardia, or hypotension). If hospital admission is not needed and empirical
antibiotics are started, follow up should be arranged, for example after 48 hours, to check the
response to treatment and the urine culture results. If symptoms persist after antibiotic
treatment, referral for specialist urological assessment may be needed.

In children, UTlIs can lead to renal scarring, but more often this is preceded by acute
pyelonephritis rather than cystitis, and it is more common in children with vesicoureteral
reflux. UTIs in childhood have also been associated with hypertension (if there is severe or
bilateral renal scarring) and renal insufficiency or failure (if febrile UTIs are treated late).
(NICE clinical knowledge summary on UTI - children).

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Evidence selection

A range of evidence sources are used to develop antimicrobial prescribing guidelines. These
fall into 2 broad categories:

¢ Evidence identified from the literature search (see section 2.1 below)

e Evidence identified from other information sources. Examples of other information sources
used are shown in the interim process guide (2017).

See appendix A: evidence sources for full details of evidence sources used.

Literature search

A literature search was developed to identify evidence for the effectiveness and safety of
interventions for managing all urinary tract infections (UTIs) (see appendix C: literature
search strateqy for full details). The literature search identified 6,695 references. Three
additional references were identified by the committee. These references were screened
using their titles and abstracts and 188 full text references were obtained and assessed for
relevance. Forty-five references of systematic reviews and randomised controlled trials
(RCTs) were assessed as relevant to the guideline review question (see appendix B: review
protocol). Ten percent of studies were screened to establish inter-rater reliability, and this
was within the required threshold of 90%.

The methods for identifying, selecting and prioritising the best available evidence are
described in the interim process guide. Nineteen of the 45 references were prioritised by the
committee as the best available evidence and were included in this evidence review (see
appendix F: included studies).

The 26 references that were not prioritised for inclusion are listed in appendix |: not
prioritised studies. Studies that assessed Chinese herbal medicines were not prioritised by
the committee. Also see appendix E: evidence prioritisation for more information on study
selection.

The remaining 143 references were excluded. These are listed in appendix J: excluded
studies with reasons for their exclusion.

See also appendix D: study flow diagram.

Summary of included studies

A summary of the included studies is shown in tables 1 to 3. Details of the study citation can
be found in appendix F: included studies. An overview of the quality assessment of each
included study is shown in appendix G: quality assessment of included studies.

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Table 1: Summary of included studies: non-pharmacological interventions

Cranberry products

Wing et al. 2015 n=49
RCT. USA.

Double-blind

Length of follow-up not
reported

Wing et al. 2008
RCT. USA.
Double-blind

Follow-up not clearly
reported, but at least
18 months

n=188

Healthy pregnant
women (12 to 16
weeks), with non-
anomalous foetuses,
seeking prenatal care.
Pre-treatment urine
cultures were
conducted to exclude
presence of ASB.

N.B. aim of study was
to prevent ASB, which
if becomes a
symptomatic urinary
tract infection has
potentially fatal
neonatal
consequences,

Pregnant women (less
than 16 weeks
gestation) presenting
initially for prenatal
care.

Pre-treatment urine
cultures were
conducted to exclude
presence of ASB.

N.B. aim of study was
to prevent ASB, which
if becomes a
symptomatic urinary

© NICE 2018. All rights reserved. Subject to Notice of rights.
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TheraCran cranberry
capsule, 2 capsules
daily for 6 months
(containing 32-34 mg
proanthocyandin;
equivalent to 250mL
cranberry juice
cocktail).

One 240 mL bottle of
low-calorie cranberry
juice (27%; mean
proanthocyanidin
concentration of 106
mg per bottle) at
breakfast and dinner,
until delivery

Placebo capsules (no
cranberry ingredients)

One 240 mL bottle of
placebo juice breakfast
and dinner.

One cranberry juice
drink — breakfast and
one placebo drink-
dinner

Compliance
Tolerability:
Gastrointestinal
intolerance

Preterm delivery <37
week

Incidence of ASB
Incidence of urinary
tract infection
Incidence of
pyelonephritis
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tract infection has
potentially fatal
neonatal
consequences,

Abbreviations: RCT, Randomised controlled trial; ASB, Asymptomatic bacteriuria

Table 2: Summary of included studies: non-antimicrobial pharmacological interventions

Ibuprofen versus antibiotic

Bleidorn et al. 2010 n=80 Women aged 18 to 85  Ibuprofen 400 mg three Ciprofloxacin 250mg

RCT. Germany. years, with at least one times a day for 3 days  twice a day capsules,

Double-blind symptom of urinary plus 1 placebo capsule
tract infection (dysuria, a day for 3 days

el 28 e frequency and without

complicating factors)

Gagyor et al.2015 n=494 Women aged 18 to 65  Ibuprofen 400 mg three Fosfomycin 3g single

RCT. Germany. years, with symptoms times a day for 3 days, dose sachet, plus

Double-blind of urinary tract infection plus one sachet of placebo tablets times a
placebo granules day for 3 days

Follow-up 28 days
Abbreviations: RCT, Randomised controlled trial

Table 3: Summary of included studies: antimicrobials

Number of people with
a symptom score of 0
on day 4

Total number of
courses of antibiotics
on days 0-28

Burden of symptom
days (days 0-7)

Back-up antibiotics

Little et al. 2010 n=309 Non-pregnant woman 5 comparisons:
(IJ?C'[fU(;() Open-label ;VeoaTsenpfgse:n:i?lg_in?h  Empirical antibiotics (immediate)
ustified). , i I
Follow-up ranaed from suspected urinary tract Rchelantbtics o )
e 965 dayg infection. » Symptom score (antibiotics offered if score >2)
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Mean frequency
symptom severity
Duration of moderately
bad symptoms (days)
Mean unwell symptom
severity
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e Dipstick (antibiotics offered if nitrites present, or Number of people who
leucocytes and blood detected) used antibiotics

o Midstream urine (symptomatic treatment until Time to second
microbiology results available and antibiotics consultation
targeted to results)

Antibiotics versus placebo

Ferry et al. 2004 n=1,143 Non-pregnant women 3 regimens of Placebo Natural course
RCT. Sweden aged 18 years and pivmecillinam: Clinical course
Double-blind Iolder with syrr;ptotms of ¢ 200 mg three times a Bacteriological course

ower urinary trac day, for 7 days;
roliow-up 7 weeks infecti.on: urgency, o 203 mg twicg a day

dysuria, suprapubic for 7 days; ’

pain or loin pain. B

¢ 400 mg twice a day,
for 3 days

Falagas et al. 2009 n=1,407 Non-pregnant women 5 intervention arms: Placebo Clinical success
Meta-analysis 5RCTs) with clinically and e pivmecillinam Clinical cure
Follow-up varied microbiologically (with e nitrofurantoin Microbiological
according to the study either a positive success

dipstick test and/or a * Co- _ Microbiological

positive urine culture), trimoxazole/ofloxacin reinfection

documented lower e co-trimoxazole/ Total adverse events

urinary tract infection amoxicillin

e co-trimoxazole

Kazemier et al. 2015 n=85 Pregnant women Nitrofurantoin 100 mg Placebo Pyelonephritis
RCT. Netherlands. (between 16 and 22 twice a day for 5 days Preterm birth <34
Double blind. weeks’ gestation) with weeks
Follow-up 6 weeks asymptomatic
post-partum bacteriuria
Smaill et al. 2015 n=1998 Pregnant women (at Different classes of Placebo or no All major congenital
Systematic review (14 RCTs) any stage), with antibiotics including treatment malformations
Multiple countries asymptomatic sulphonamide,

bacteriuria sulfasymazine,

Follow-up varied

according to the study
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Zalmanovici- n=1,614
Trestioreanu et al. (9 RCTs)
2015

Systematic review
Multiple countries

Follow-up varied
according to study

Antibiotics versus other antibiotics

Falagas et al. 2010 n=3138
Systematic review (27 RCTs)
Multiple countries

Follow-up varied

according to the study

Fitzgerald et al. 2012 n=1,116

(16 RCTs)
Systematic review.
Multiple countries.
Follow-up varied
according to study
Guinto et al. 2010 n=1,140
Systematic review (5 RCTs)

Non-pregnant women
aged up to 60 years,
with asymptomatic
bacteriuria

Patients of any age
with microbiologically
confirmed case of
cystitis

Children aged 0 to 18
years, with
bacteriologically
proven lower urinary
tract infection (at least
one culture of a known
urinary pathogen, >105
CFU/mL). Review
included studies in
children with first time
or recurrent urinary
tract infection

Pregnant women with
asymptomatic
bacteriuria

© NICE 2018. All rights reserved. Subject to Notice of rights.

methenamine
mandelate,
methenamine
hippurate,
nitrofurantoin and
penicillin

Different classes of
antibiotics including
trimethoprim, co-
trimoxazole,
amoxicillin,
nitrofurantoin,
ampicillin, cefaclor and
tobramycin.

Placebo or no
treatment

Fosfomycin 3g single Other antibiotics

dose

2 comparisons:
o Trimethoprim versus co-trimoxazole
o Cefadroxil versus ampicillin

Antibiotics of different classes (with different

routes of administration or different dosing
schedules)

Proportion of patients
who develop
symptomatic UTI

Proportion of patients
with complications

Any adverse event
Death

Complete cure and/or
complete improvement
at the end of treatment

Persistent bacteriuria
Persistent symptoms
Reinfection
Recurrence

Symptomatic infection,
including pyelonephritis
Persistent infection
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Multiple countries

Follow-up according to
the study

Rafalsky et al. 2006 n=7,535
Systematic review (11 RCTs)
Multiple countries

Follow-up varied

according to the study

Zalmanovici- n=6,016
Trestioreanu et al. (21 RCTs)
2010

Systematic review
Multiple countries

Follow-up varied
according to study

Duration of antibiotic treatment

Fitzgerald et al. 2012 n=1,116
(16 RCTSs)

Systematic review.

Multiple countries.

Follow-up varied

according to study

Guinto et al. 2010 n=1,140

Systematic review (5 RCTs)

Multiple countries

Follow-up according to
the study

Non-pregnant women
aged 16 years and
above, with
uncomplicated acute
cystitis

Non-pregnant healthy
women aged 16 to 65
years, with
uncomplicated urinary
tract infection

Children aged 0 to 18
years, with
bacteriologically
proven lower urinary
tract infection (at least
one culture of a known
urinary pathogen, >105
CFU/mL). Review
included studies in
children with first time
or recurrent urinary
tract infection

Pregnant women with
asymptomatic
bacteriuria

© NICE 2018. All rights reserved. Subject to Notice of rights.

Quinolones Other quinolones

Different classes of antibiotics (excluded
quinolones) including amoxicillin, co-amoxiclav,
nitrofurantoin, trimethoprim and co-trimoxazole.

Single-dose (or single-  Standard-dose
day) antibiotics antibiotics

Single dose
nitrofurantoin

7-day course of
nitrofurantoin

Recurrent infection
Switch to another
antibiotic

Clinical response
Bacteriological
response

Overall success
Adverse events

Symptomatic and
bacteriological cure at
short and long-term
follow-up

Resistance
development
Adverse events and
complications

Persistent bacteriuria
Persistent symptoms
Reinfection
Recurrence

Symptomatic infection,
including pyelonephritis
Persistent infection
Recurrent infection
Switch to another
antibiotic
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Lutters et al. 2008 n=1,644
(15 RCTs)
Systematic review.

Multiple countries.

Follow-up varied
according to study

Michael et al. 2003 n=652

(10 RCTs)
Systematic review
Multiple countries

Follow-up varied
according to study

Milo et al. 2005
Systematic review
Multiple countries

Follow-up varied
according to study

n=9605
(32 RCTs)

Smaill et al. 2015
Systematic review
Multiple countries
Follow-up varied
according to the study
Widmer et al. 2015
Systematic review
Multiple countries

Follow-up varied
according to the study

n=1,622
(13 RCTs)

Older people (women)
aged 60 years and
over, with acute
uncomplicated urinary
tract infection

Children aged three
months to 18 years
with culture proven
urinary tract infection

Non-pregnant women
with lower urinary tract
infection (men were
included, but limited
evidence found
[<10%])

Pregnant women with
asymptomatic
bacteriuria

© NICE 2018. All rights reserved. Subject to Notice of rights.

3 comparisons:
¢ single dose antibiotic

¢ short course antibiotic (3 to 6 days)
e longer course antibiotic (7 to 14 days)
(where evidence available)

Short course antibiotic
(2 to 4 days)

(single dose courses
were excluded)

Short course antibiotic
(3 days)

As described above

4 comparisons:

¢ Single dose antibiotic
(including one-day
treatment with
divided doses)

Longer course
antibiotic (7 to 14 days)

Longer course
antibiotic (5 to 10 days)

Each other (where
evidence available)

Clinical treatment
failure: persistence of
urinary symptoms, as
study defined.

Persisting clinical
symptoms at the end of
treatment

Significant bacteriuria
recurrent urinary tract
infection after
treatment (one month
or more after

completing treatment)

Bacteriological cure,
and recurrence

Symptomatic cure, and
recurrence

Maternal cure rate
defined as the woman
having a negative
culture following initial
treatment for
asymptomatic
bacteriuria
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o Short course
antibiotic (4 to 7
days)

e Longer course
antibiotic (14 days)

e Continuous antibiotic
(treatment continued
until delivery)

Abbreviations: RCT, Randomised controlled trial
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Clinical effectiveness

Full details of clinical effectiveness are shown in appendix H: GRADE profiles. The
main results are summarised below.

Non-pharmacological interventions in adults

The main results are summarised below for non-pharmacological interventions in
healthy pregnant women, preventing future episodes of asymptomatic bacteriuria or
uncomplicated urinary tract infection (UTI). No systematic reviews or randomised
controlled trials (RCTs) were identified in non-pregnant women, men, older people
and children.

Cranberry products

The evidence review for cranberry products is based on 2 RCTs, (Wing et al. 2008
and Wing et al. 2015) in pregnant women. Both studies were conducted in healthy
pregnant women, who otherwise had no indication or risk of asymptomatic bacteriuria
or UTI. The included studies looked at cranberry capsules or cranberry juice drinks in
pregnant women of less than 16 weeks gestation. The dose of proanthocyanidin
within the capsules and juice drink, which is considered to be the active ingredient,
was reported as equivalent as the same researchers conducted both studies
(approximately 32-34 mg of proanthocyanidin).

One double blind RCT (Wing et al. 2008) assessed the efficacy of cranberry juice
drink compared with placebo juice drink, when used to prevent UTI in healthy
pregnant women. Wing et al. (2008) found no significant difference between the
cranberry juice groups compared to the placebo group in the incidence of UTI or
incidence of asymptomatic bacteriuria, incidence of pyelonephritis, preterm delivery
<37 weeks, babies born with low birth weight, 1 min Apgar score <7, or admission to
neonatal intensive care unit (NICU) (very low quality evidence).

One double blind RCT (Wing et al. 2015) assessed the safety and tolerability of
cranberry capsules, when used to prevent UTI in healthy pregnant women. Wing et
al. (2015) found that 25% of the participants had a history of UTI (p-value not
reported). There was no significant difference in the number of babies born with a 1
min Apgar score <7, in those treated with cranberry capsules compared to placebo (1
RCT, n=33, 21.4% versus 0%; RR and 95% CI not stated, calculated by NICE as RR
9.33 95% 0.52 to 167.36; very low quality evidence).

There was no significant difference in preterm delivery (<37 weeks) rates, the
number of babies born with low birth weight (< 2500g) or the number of admissions
to a neonatal intensive care unit in those treated with cranberry capsules compared
with placebo.

Overall, there were no significant differences in maternal or neonatal outcomes
reported in both studies.

No systematic reviews or RCTs were identified that provided data on cranberry
products for UTI in men, non-pregnant women and children.

Other non-pharmacological interventions

No systematic reviews or RCTs were identified that provided data on other
non-pharmacological interventions in adults or children with uncomplicated UTI.

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Non-antimicrobial pharmacological interventions in
adults

Oral analgesia

The evidence review for oral analgesia is based on 2 RCTs (Bleidorn et al. 2010 and
Gagyor et al. 2015) in non-pregnant women with lower urinary tract infection (UTI),
defined as having at least one of the following symptoms: dysuria, frequency,
urgency or foul smelling urine. The age of the study populations ranged from 18-65
years. Both studies used a 5 point symptom score scale (adapted from the scale
described by Ferry et al. (2004), which included symptoms of dysuria, frequency,
suprapubic pain and loin pain, to assess the severity of symptoms. Scores ranged
from O (not at all) to 4 (very strong), with possible scores ranging from 0 to 12.

Ibuprofen compared with ciprofloxacin

One double-blind RCT (n=80) assessed the effectiveness of ibuprofen compared with
ciprofloxacin (Bleidorn et al. 2010). The majority of women in the study had a positive
dipstick result (86% in ibuprofen group; 91% in the ciprofloxacin group) and, a
positive urine culture (86% in the ibuprofen group; 80% in the ciprofloxacin groups).
The mean symptom severity was comparable between groups. Participants received
either ibuprofen 400 mg three times a day or ciprofloxacin 250mg twice a day and 1
placebo tablet a day. Treatment was given for 3 days.

Ibuprofen was not significantly different to ciprofloxacin, in increasing symptom
resolution four days after the start of treatment, for the management of lower UTI in
non-pregnant women (1 RCT, n=69: 58.3% versus 51.5%; RR and 95% CI not
stated, calculated by NICE as RR 1.13 95% CI 0.74 to 1.74; very low quality
evidence), or 7 days after (1 RCT, n=69: 1 RCT, n=69: 75% versus 60.6%; RR and
95% CI not stated, calculated by NICE as RR 1.24 95% CI 0.89 to 1.73; low quality
evidence). There was no significant difference between both groups in the total
symptom score up to 7 days after the start of treatment (low quality evidence),
severity of dysuria between both groups at day 4 and day 7 (low quality evidence).
Furthermore, there was no significant difference between groups in the need for a
second prescription up to 9 days following intervention (low quality evidence).

Ibuprofen compared with fosfomycin

One double-blind RCT assessed the effectiveness of ibuprofen compared with
fosfomycin (Gagyor et al. 2015). Gagyor et al. (2015) found that up to 1 in 5 women
had a UTI in the past year, in both the ibuprofen and antibiotic groups (17% versus
23%, p value not reported). The majority of women in the study had a positive
dipstick test (85% in ibuprofen group; 83% in the fosfomycin groups) and a positive
urine culture (76% in the ibuprofen and 77% in the fosfomycin groups
respectively).Both groups were similar in mean symptom severity (Gagyor et al.
2015, mean (SD): ibuprofen group — 6.0 (2.2) versus antibiotic group - 6.1(2.5),
p-value not reported).

Using ibuprofen to manage lower UT] significantly increased the number of non-
pregnant women who eventually went on to use antibiotics after initial treatment,
compared with those who were treated with fosfomycin (1 RCT n= 484: 31.1% versus
12.3%; RR and 95% CI not stated, calculated by NICE as RR 2.52 95% CI 1.72 to
3.70; NNT 6 [95% CI 4 to 9]; high quality evidence). Women using ibuprofen to
manage their symptoms, were more likely to report a higher symptom burden over
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the first 7 days after the start of their treatment, compared with fosfomycin (1 RCT,
n=484: mean difference 5.3 95% CI 3.5 to 7.0; moderate quality evidence).

Women using ibuprofen were less likely to experience a recurrent UTI between days
15-28 of follow up, than if they were initially treated with fosfomycin (1 RCT, n=484:
5.8% versus 11.1%; RR and 95% CI not stated, calculated by NICE as RR 0.52 95%
Cl1 0.28 to 0.97; NNT 19 [95% CI 10 to 272]; moderate quality evidence). The authors
noted that this result could be because the baseline risk of having a recurrent UTI
was greater in the fosfomycin group, as more women had experienced a UTI in the
past year. There was no significant difference between groups in the number of
women who experienced pyelonephritis during a 12 month period (low quality
evidence).

When the analysis was restricted to women who were microbiologically confirmed to
have a UTI (defined as having a positive urine culture prior to the start of treatment),
overall there were significantly fewer antibiotic courses taken by women who were
initially treated with ibuprofen compared with fosfomycin (1 RCT, n=360: 0.49
(ibuprofen) versus 1.18 (fosfomycin) antibiotic treatment courses per patient;
moderate quality evidence). Likewise, when the analysis was restricted to those who
did not have a microbiologically confirmed UTI (defined as negative urine culture
prior to the start of treatment), overall there were significantly fewer antibiotic courses
taken by those who received ibuprofen compared with fosfomycin (1 RCT, n=111:
0.10 (ibuprofen) versus 1.11 (fosfomycin) antibiotic treatment courses per patient;
moderate quality evidence). However, this effect was driven mostly by the
randomisation process, rather than the effect of the treatment itself.

Antimicrobials in non-pregnant women

The evidence review for antimicrobials in non-pregnant women is based on 4
systematic reviews (Falagas et al. 2009, Falagas et al. 2010, Rafalsky et al. 2006
and Zalmanovici-Trestioreanu et al. 2010) and 2 RCTs (Ferry et al. 2004 and Little et
al. 2010). The included studies cover the natural history of urinary tract infection
(UTI), back-up antibiotic prescribing, antibiotics versus placebo, and antibiotics
versus other antibiotics. The studies were conducted in non-pregnant women aged
12 to 84 years old, with varying symptom severity reported across the studies.

Natural history of lower urinary tract infections

One RCT (Ferry et al. 2004; n=1,143, 288 women received placebo) assessed the
natural history of lower UTI in non-pregnant women. The ‘natural course’ of UTI was
defined as the spontaneous eradication of both symptoms and bacteriuria. The most
common symptoms in the study population were urgency and dysuria. Each
symptom was scored from a range of 0 (none) to 3 (severe), and added together,
with possible total scores ranging from 0 to 12. The mean symptom score at baseline
was 1.8 in the antibiotic group and 0.9 in the placebo groups (standard deviation not
reported; p-value not reported). The mean duration of symptoms across both groups
was 10 days (+ 19.5 days, p-value not reported).

At 7 days after randomisation (results were presented in a graph):

e approximately 75% (216/288) of women in the placebo group did not report
symptoms of suprapubic and loin pain (at inclusion, 60% reported suprapubic
pain and 40% loin pain) (very low quality evidence)
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e approximately 45% (130/288) of women in the placebo group did not report
urgency and dysuria (most common symptoms at inclusion) (very low quality
evidence)

e approximately 28% (81/288) of women in the placebo group were symptom
free irrespective of infecting pathogen (very low quality evidence).

However, approximately 39% (111/288) of women dropped out of the study by the
second follow-up visit and were subsequently treated with antibiotics. Of the
remaining 166 patients in the placebo group, 54% (90/166) were completely
symptom free at 5 to 7 weeks. Further analysis stratified by causative pathogen
showed that of those infected by Escherichia coli or Staphylococci had lower rates of
symptom resolution (n=266: numerical data not reported; very low quality evidence).

Ferry et al. (2004) found that 47% (46/97) of the women with a high bacterial count
(n=97; = 10° CFU/mL) at the start of the study were spontaneously ‘cured’ (produced
a negative urine culture [<10® CFU/mL]) after 8 to 10 days of treatment (very low
quality evidence). However, 40% (39/97) of the women with a high bacterial count at
baseline, still had raised counts 7 days after treatment with placebo (very low quality
evidence). The authors reported that women aged 55 years and over were more
likely to have a positive urine culture than those aged 18 to 24 years (n=97: 22%
versus 13% respectively, p-value not reported; very low quality evidence).

Antibiotic prescribing strategies

One RCT (Little et al. 2010; n=309) compared 5 different antibiotic prescribing
strategies (immediate antibiotics, back-up antibiotics and 3 targeted antibiotics
groups), for managing symptoms of lower UTI in non-pregnant women:

¢ Immediate antibiotics (trimethoprim 200 mg twice a day for 3 days; cefaclor or
cefalexin if allergic to trimethoprim).

e Empirical back-up antibiotics (women were advised to drink plenty, and offered a
back-up antibiotic prescription if symptoms did not improve after 48 hours; women
could either pick up the prescription from the front desk or take away a
prescription).

e Targeted antibiotics based on a positive result on midstream urine analysis
(women were offered symptomatic treatment until results of the analysis were
available).

e Targeted antibiotics based on positive dipstick result (if nitrite or both leucocytes
and a trace of blood were present, women were offered antibiotics immediately).

e Targeted antibiotics based on a symptom score (two or more of urine cloudiness,
urine smell, nocturia, or dysuria).

All groups were controlled for variation in self-help advice amongst the different
general practitioners. Women requiring immediate antibiotics prior to randomisation
or had symptoms suggestive of pyelonephritis (fever and vomiting) were excluded
from the study. Women who were over 75 years or had dementia, or were
experiencing psychosis, were also excluded. The women included in the study had
moderate symptoms (score of approximately 2, range 0 to 3) at baseline. The
majority of women included in the study (80% to 90%) had experienced a previous
episode of cystitis (time period not specified). Despite strict inclusion criteria, only
66% of women who were randomised to receive a midstream urine analysis test, had
a confirmed UTI. The proportion of women with a confirmed UTI was not reported in
the other treatment arms. Urine culture was mandatory in only 1 intervention group,
however women in other groups were tested according to the doctor’s discretion and
preferences; the proportion of women who had a urine culture ranged from 23% to
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89% (p<0.001). Similarly, the use of dipstick testing varied significantly between the
different treatment groups, with women randomised to receive antibiotics based on
the result of dipstick testing being the highest (50% to 95%; p<0.001). Women
randomised to receive immediate antibiotics were used as the control for the study.

Clinical outcomes

There was no significant difference between the 4 alternative antibiotic prescribing
strategies (back-up prescription, midstream urine analysis testing, dipstick testing
and symptom severity score based prescription) compared to immediate antibiotic
prescribing in mean frequency symptom severity reported 2 to 4 days after seeing
the health professional (1 RCT, n=309: p=0.177; very low to low quality evidence);
duration of moderately bad symptom days (1 RCT, n=309 p=0.369; very low quality
evidence); or time to re-consultation (next appointment after initial appointment; 1
RCT, n=309 p=0.345; very low quality evidence).

Antibiotic usage outcomes

Little et al. (2010) found that women prescribed immediate antibiotics were
significantly more likely to use antibiotics compared to women prescribed: back-up
antibiotics (RR 1.25, 95% CI 1.07 to 1.46 [NICE analysis]; very low quality evidence),
antibiotics based on midstream urine analysis (RR 1.20, 95% CI 1.03 to 1.38 [NICE
analysis]; very low quality evidence) or antibiotics based on dipstick testing (RR 7.25,
95% CI 1.51 to 34.87 [NICE analysis]; very low quality evidence). There was no
significant difference in the number of people who used antibiotics between those
prescribed immediate antibiotics and those prescribed antibiotics based on symptom
severity scores (RR 3.35, 95% CI 0.65 to 17.31 [NICE analysis]; very low quality
evidence).

Women prescribed immediate antibiotics were significantly less likely to wait 48
hours before taking antibiotics compared to women prescribed: back-up antibiotics
(RR 0.16, 95% CI 0.07 to 0.38 [NICE analysis]; low quality evidence), antibiotics
based on midstream urine analysis (RR 0.20, 95% CI 0.08 to 0.48 [NICE analysis];
low quality evidence) or antibiotics based on dipstick testing (RR 0.21, 95% CI 0.07
to 0.64 [NICE analysis]; low quality evidence). There was no significant difference in
the number of people who waited 48 hours before using antibiotics between those
prescribed immediate antibiotics and those prescribed antibiotics based on symptom
severity scores (RR 0.39, 95% CI 0.13 to 1.20 [NICE analysis]; very low quality
evidence).

Little et al. (2010) found that despite randomisation, all groups delayed starting their
antibiotic course by at least 24 hours (very low quality evidence). However, a delay of
more than 48 hours was associated with a longer duration of moderately bad
symptoms (very low quality evidence).

Antibiotics compared with placebo

A systematic review (Falagas et al. 2009; 5 RCTs, n=1,407) assessed the
effectiveness of antibiotics in managing symptoms of uncomplicated lower UTI in
non-pregnant women with uncomplicated cystitis, compared with placebo. The age of
the included women varied across the studies, ranging from 15 to 75 years. Most
women were reported to have mild to moderate symptoms. Only studies which
confirmed the presence of a UTI (either with a positive dipstick or positive culture)
were included in the review.
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The antibiotics used in the studies included: pivmecillinam, nitrofurantoin, cefixime,
co-trimoxazole, ofloxacin and amoxicillin. In 2 included studies women were
randomised to 3 intervention arms where the same antibiotic was given at 3 different
doses. Varying antibiotic course lengths were used in the included studies: in 2 RCTs
women received a single dose of antibiotic; in 1 RCT women received a 3 day
course; and in 2 RCTs women received a 7-day course. In all studies, women in the
placebo group received placebo for the same duration as the antibiotic group.

Antibiotics significantly increased the proportion of women having complete symptom
resolution after treatment for a lower UTI, compared with placebo (4 RCTs, n=1,062;
61.8% versus 25.7%; RR and 95% CI not stated, calculated by NICE as RR 2.26
95% CI1 1.79 to 2.86; NNT 3 [95% CI 3 to 4]; high quality evidence). Antibiotics also
significantly increased the proportion of women who had microbiological success
(negative urine culture) at the end of treatment (3 RCTs, n=967; 90% versus 33.3%;
RR and 95% CI not stated, calculated by NICE as RR 2.49 95% CI 1.64 to 3.78; NNT
2 [95% CI 2 to 2]; moderate quality evidence), however this effect was no longer
significant after the end of treatment (NICE analysis; low quality evidence).
Antibiotics significantly reduced the number of women experiencing microbiological
reinfection or relapse after the end of treatment compared with placebo (5 RCTs,
n=742; 15.8% versus 41.6%; RR and 95% CI not stated, calculated by NICE as RR
0.42 95% CI 0.28 to 0.64). The incidence of pyelonephritis did not differ significantly
between those who received antibiotics or placebo (2 RCTs, n=742; 0.21% versus
0.75%; RR and 95% CI not stated, calculated by NICE as RR 0.42 95% CI 0.05 to
3.37; low quality evidence).

Choice of antibiotic

Three systematic reviews assessed the effectiveness of different antibiotic regimens
in non-pregnant women with uncomplicated lower UTI (Falagas et al. 2010, Rafalsky
et al. 2006 and Zalmanovici-Trestioreanu et al. 2010). The age of the women ranged
from 16 to 65 years and they were otherwise healthy, although co-morbidities were
not reported. Women with a history of UTI or more than 2 UTls in the past year were
excluded.

One systematic review of 9 RCTs (Zalmanovici-Trestioreanu et al. 2010; n=1,614)
assessed the effectiveness of various antibiotic classes including: co-trimoxazole,
beta-lactams, nitrofurantoin and quinolones. Studies where more than 30% of women
did not have a bacteriologically confirmed UTI were excluded from the review. The
authors defined symptomatic cure as the absence of urinary symptoms, whilst
bacteriological cure was defined as a negative culture result.

Nitrofurantoin compared with beta-lactams

Nitrofurantoin was not significantly different to beta-lactams when used for the
treatment of lower UTI in non-pregnant women (Zalmanovici-Trestioreanu et al.
2010). There was no significant difference between treatment groups in short term
symptomatic score (1 RCT, n=51: 92.9% versus 78.3%, RR 1.19, 95% CI 0.93 to
1.51; low quality evidence); short-term bacteriological cure (2 RCTs, n=170: 90.9%
versus 88.5%. RR 1.09, 95% CI1 0.75 to 1.58; very low quality evidence); or long-term
bacteriological cure (2 RCTs, n=143: 87.9% versus 88.2%; RR 0.97, 95% CI 0.86 to
1.09; moderate quality evidence).
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Nitrofurantoin compared with co-trimoxazole

Nitrofurantoin was not significantly different to co-trimoxazole when used for the
treatment of lower UTI in non-pregnant women (Zalmanovici-Trestioreanu et al.
2010). There was no significant difference between treatment groups in short-term
symptomatic score (3 RCTs, n=733: 89.8% versus 90.3%; RR 0.99, 95% CI 0.95 to
1.04; high quality evidence), or long-term symptomatic cure (2 RCTs, n=675: 90.2%
versus 89.1%; RR 1.01, 95% CI1 0.94 to 1.09; high quality evidence). There was no
significant difference between nitrofurantoin and co-trimoxazole in short-term or long-
term bacteriological cure (low to high quality evidence).

Beta-lactams compared with co-trimoxazole

Beta-lactams were not significantly different to co-trimoxazole in the treatment of
lower UTI in non-pregnant women (Zalmanovici-Trestioreanu et al. 2010). There was
no significant difference in short-term symptomatic cure (2 RCTs, n=176: 93% versus
97.8%; RR 0.95, 95% CI 0.81 to 1.12; low quality evidence), or long-term
symptomatic cure (2 RCTs, n=138: 89.4% versus 84.7%; RR 1.06, 95% CI 0.93 to
1.21; moderate quality evidence). There was no significant difference between
groups in the number of women reporting short-term or long-term bacteriological cure
(low to moderate quality evidence).

Quinolones compared with beta-lactams

Quinolones were not significantly different to beta-lactams when used for the
treatment of lower UTI in non-pregnant women (Zalmanovici-Trestioreanu et al.
2010). There was no significant difference between treatment groups in short-term
symptomatic score (2 RCTs n=1,192: 90.8% versus 81.6%; RR 1.15, 95% CI 0.99 to
1.32; low quality evidence), or long-term symptomatic cure (1 RCT, n=675: 91.4%
versus 90.8%; RR 1.01, 95% CI 0.96 to 1.05; high quality evidence). There was a
significant increase in the number of women experiencing short term bacteriological
cure who were treated with quinolone compared to a beta-lactam, however this effect
was no longer significant in the long term (very low to moderate quality evidence).
There was no significant difference between quinolones and beta-lactams in the
number of women developing pyelonephritis (very low quality evidence).

Quinolones compared with co-trimoxazole

Quinolones were not significantly different to co-trimoxazole when used for the
treatment of lower UTI in non-pregnant women (Zalmanovici-Trestioreanu et al.
2010). There was no significant difference in the number of women experiencing
short-term symptomatic cure (5 RCTs, n=927: 95.1% versus 93.8%; RR 1.00, 95%
Cl 0.97 to 1.03; high quality evidence), or long-term symptomatic cure (1 RCT,
n=614: 90% versus 90.6%; RR 0.99, 95% CI 0.94 to 1.05; high quality evidence).
Likewise, there was no significant difference between treatment groups in short-term
or long-term bacteriological cure (high quality evidence), or the number of women
that developed pyelonephritis (very low quality evidence).

Quinolone compared with another quinolone

One systematic review of 11 RCTs (Rafalsky et al. 2006; n=7,535) assessed the
effectiveness of different quinolones including ciprofloxacin, ofloxacin and
levofloxacin compared with each other. The review only included studies where
women had a positive urine culture (210> CFU/mL) and the presence of pyuria
(defined as 210 leukocytes/mm?), or a positive urine culture of 210* CFU/mL, in
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addition to physical symptoms suggestive of a lower UTI. The authors defined cure or
improvement at the test-of-cure visit, rate of eradication or rate of relapse, for the
following comparisons.

Ciprofloxacin compared with ofloxacin

Ciprofloxacin (200mg daily) was not significantly different to ofloxacin (400 mg daily)
when used for the treatment of lower UTI in non-pregnant women. There was no
significant difference between treatment groups in clinical success (defined as cure
or improvement) (1 RCT, n=45: 93.4% versus 96.1%; RR 0.97, 95% CI 0.93 to 1.01;
moderate quality evidence), or microbiological eradication (1 RCT, n=458: 94.3%
versus 97.4%; RR 0.97, 95% CI1 0.93 to 1.01; moderate quality evidence). There was
no significant difference between conventional ciprofloxacin and ofloxacin in the
number of women who did not get re-infected or experience a microbiological relapse
(moderate quality evidence).

Levofloxacin compared with ofloxacin

Levofloxacin (250mg daily) was not significantly different to ofloxacin (400 mg daily)
when used for the treatment of lower UTI in non-pregnant women. There was no
significant difference between treatment groups in cure (1 RCT, n=321: 86.6% versus
89%; RR 0.97, 95% CI 0.9 to 1.06; high quality evidence), or microbiological
eradication (1 RCT, n=404: 96.1% versus 93.5%; RR 1.03, 95% CI 0.98 to 1.08; high
quality evidence). There was no significant difference between levofloxacin and
ofloxacin in the number of women who experienced microbiological relapse (high
quality evidence).

Standard-release ciprofloxacin compared with extended-release ciprofloxacin

Standard-release ciprofloxacin (500 mg daily) was not significantly different to
extended-release ciprofloxacin (500 mg daily) when used for the treatment of lower
UTI in non-pregnant women. There was no significant difference between treatment
groups in clinical success (defined as cure or improvement) (1 RCT, n=418: 92.7%
versus 95.5%; RR 0.97, 95% CI 0.93 to 1.02; moderate quality evidence), or
microbiological eradication (1 RCT, n=422: 93.7% versus 94.5%; RR 0.99, 95% CI
0.95 to 1.04; moderate quality evidence). There was no significant difference
between conventional ciprofloxacin and extended-release ciprofloxacin in the number
of women who did not get re-infected or experience a microbiological relapse
(moderate quality evidence).

All doses were reported as a total daily dose. Rafalsky et al (2006) also reported
other comparators of quinolone based drugs not licensed in the UK. The results of
the comparisons have not been reported but are consistent with the evidence
reported.

Fosfomycin (single dose) compared with other antibiotics

One systematic review of 27 RCTs (Falagas et al. 2010; n=3,138) assessed the
effectiveness of a single 3 g dose of fosfomycin compared with other antibiotics
including: ciprofloxacin, nitrofurantoin, trimethoprim, pefloxacin, cefalexin, pipemidic
acid, and norfloxacin. The review included studies in which the women were
microbiologically confirmed, or there was clinical suspicion of cystitis (described as
the presence of symptoms suggestive of a UTI with or without pyuria, in combination
with a positive urine culture).
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Fosfomycin was not significantly different to other antibiotics in increasing the
number of non-pregnant women experiencing clinical cure after an active UTI (9
RCTs, n=1,565: 85% versus 86.7%; RR 1.00, 95% CI 0.97 to 1.03 (NICE analysis);
moderate quality evidence), or in increasing the number of non-pregnant women
reporting eradication of the infection (12 RCTs, n=1,774: 84.6% versus 82.3%; RR
1.03, 95% CI 0.98 to 1.08; moderate quality evidence). There was also no significant
difference between fosfomycin and other antibiotics in the following outcomes:
clinical improvement, microbiological relapse or microbiological reinfection.

Antibiotic dosing and course length

One systematic review of 32 RCTs (Milo et al. 2005; n=9,605) assessed the
effectiveness of 3 day antibiotic courses compared with courses of 5 to 10 days. In 6
of the included studies (n=1,356), men were also included (representing up to 10% of
the study population), but it was not possible to separate out these data. The majority
of women were aged 16 to 65 years; however 14 studies included women aged 65
years and over. No evidence was identified that compared antibiotics used at a
different frequency of dosing in non-pregnant women.

Across all the included studies, participants were required to have a positive urine
culture of >10° CFU/mL in voided midstream urine or obtained through a urinary
catheter (women with an indwelling catheter were excluded). However, in 4 studies a
lower threshold was used (>10* CFU/mL in 2 studies, >10° CFU/mL in 1 study, and
>10% CFU/mL in 1 study). Participants were excluded if there were symptoms or signs
of an upper UTI (costovertebral pain or tenderness, fever, or positive blood cultures).

Stratified analyses were conducted between studies that compared the same
antibiotic at different course lengths, or different antibiotics at different course
lengths. Pre-specified subgroup analyses were conducted in different antibiotic
classes including quinolones, beta lactams, and co-trimoxazole.

There was no significant difference between antibiotics (any) given for 3 days
compared with antibiotics (same antibiotic or different), given for 5 to 10 days for the
treatment of uncomplicated lower UTI in non-pregnant women, for the following
outcomes:

¢ short-term symptomatic failure (2 to 15 days from the end of treatment) (17 RCTs,
n=5,029: 21.2% versus 22.1%; RR 0.98, 95% CI 0.88 to 1.10; moderate quality
evidence)

¢ long-term symptomatic failure (4 to 10 weeks from the end of treatment) (10
RCTs, n=3,910: 37.4% versus 35.6%; RR 1.07, 95% CI 0.99 to 1.16; high quality
evidence)

¢ short-term bacteriological failure (2 to 15 days from the end of treatment) (20
RCTs, n=4,163: 18.1% versus 19.5%; RR 0.92, 95% CI 0.80 to 1.06; moderate
quality evidence)

e development of pyelonephritis (8 RCTs, n=582: 0.69% versus 0%; RR 3.04. 95%
Cl 0.32 to 28.93; very low quality evidence).

These non-significant effects were maintained even when the analysis was limited to
studies which compared the same antibiotic given for 3 days or 5 to 10 days (very
low to moderate evidence).

When a quinolone antibiotic was given for the treatment of uncomplicated UTI in non-
pregnant women, 3-day treatment was associated with significantly more women
experiencing short-term bacteriological failure compared with 5 to 10 days treatment
(6 RCTs, n=1,614: 7.6% versus 5.1%; RR 1.47, 95% CI 1.01 to 2.16; low quality
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evidence). However, there was no significant difference for long-term bacteriological
failure (moderate quality evidence).

When beta-lactam antibiotics were given for the treatment of uncomplicated UTI in
non-pregnant women, there was no significant difference in short term (7 RCTs,
n=798: 12.3% versus 11.5%: RR 1.11 95% CI 0.76 to 1.63; very low quality
evidence) or long term (3 RCTs, n=421: 35.4% versus 28.2%: RR 1.26 95% CI 0.96
to 1.65; low quality evidence) bacteriological failure incidence between 3-day courses
or courses given for 5 to 10 days.

When co-trimoxazole was used for the treatment of uncomplicated UTI in non-
pregnant women, 3-day treatment was associated with significantly more women
experiencing short-term bacteriological failure compared with treatment for 5 to 10
days (5 RCTs, n=734: 8.7% versus 4.3%; RR 1.86, 95% CI 1.04 to 3.34 NNT 23
[95% CI 13 to 122]; very low quality evidence). However, there was no significant
difference for long-term bacteriological failure (low quality evidence).

Antimicrobials in pregnant women

The evidence review for antimicrobials in pregnant women is based on 3 systematic
reviews (Guinto et al. 2010, Smaill et al. 2015 and Widmer et al. 2015) and 1 RCT
(Kazemier et al. 2015). Pregnant women in the included studies were diagnosed with
asymptomatic bacteriuria, and were excluded if they presented with symptomatic
urinary tract infection (UTI). Asymptomatic bacteriuria is the absence of specific
urinary symptoms that are typical of a UTI, but with the presence of causative
organisms in the urine in amounts that are suggestive of an infection.

Antibiotic prescribing strategies

No evidence was identified that compared different antibiotic prescribing strategies in
pregnant women.

Antibiotics compared with placebo or no treatment

A systematic review (Smaill et al. 2015; 14 RCTs, n=2,000) and 1 RCT (Kazemier et
al. 2015; n=248) assessed the effectiveness of antibiotics in the treatment of
asymptomatic bacteriuria in pregnant women, compared with placebo or no
treatment.

In Smaill et al. (2015), women were reported to have asymptomatic bacteriuria at an
antenatal screening appointment as defined in the studies, and were included at any
stage of pregnancy. Typical methods of diagnosis were 1 or more repeated samples
showing >10° CFU/mL on either a clean-catch sample or midstream urine test, on at
least 1 or more subsequent antenatal screening appointments. The causative
organism was E. coli in most women, but 1 study specifically recruited women in
which Group B streptococci was the causative organism. The inclusion criteria
included studies which compared antibiotics with placebo or no treatment, but this
was not presented separately in the analysis. The antibiotics used among the various
studies included: sulphonamides, sulfamethoxazole, methenamine hippurate,
methenamine mandelate, nitrofurantoin, penicillin, and ampicillin.

Antibiotics significantly reduced the incidence of persistent bacteriuria when
compared with placebo or no treatment (4 RCTs, n=596: 20.3% versus 66.3%; RR
0.3, 95% CI1 0.18 t0 0.53; NNT 2 [95% CI 2 to 3]; low quality evidence). There was
also a significant reduction in the number of preterm births (before 37 weeks) (2
RCTs, n=242: 5.8% versus 22.1%; RR 0.27, 95% CI 0.11 to 0.62; NNT 7 [95% CI 4
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to 13]; moderate quality evidence). Significantly fewer women also developed
pyelonephritis with antibiotics compared with placebo or no treatment (11 RCTs,
n=1,932: 5.6% versus 20.8%; RR 0.23, 95% CI 0.13 to 0.41; NNT 7 [95% CI 6 to 9];
moderate quality evidence). However, there was no difference in serious adverse
neonatal outcomes (very low quality evidence).

Kazemier et al (2015) (n=248) compared nitrofurantoin with placebo in pregnant
women with asymptomatic bacteriuria. Asymptomatic bacteriuria was diagnosed
using dipstick and culture test (>10° CFU/mL). Women who were eligible but decided
not to participate in the study (i.e. received no treatment), were combined with the
placebo group in the study’s analysis. There were no significant differences between
nitrofurantoin and placebo for preventing the development of a UTI which required
antibiotics (n=248: 10.0% versus 20.2%; RR and 95% CI not stated, calculated by
NICE as RR 0.50, 95% CI 0.19 to 1.3; very low quality evidence) or pyelonephritis
(n=248: 2.5% versus 2.4%; RR and 95% CI not stated, calculated by NICE as RR
0.00, 95% CI 0.12 to 8.67; very low quality evidence). There was also no effect on
preterm birth (before 34 weeks) (n=248: 2.5% versus 5.8%%,; calculated by NICE as
RR 0.43, 95% CI 0.06 to 3.24; very low quality evidence), but more women given
nitrofurantoin had non-spontaneous onset of labour compared with placebo (n=248:
35% versus 21.2%; RR and 95% CI not stated, calculated by NICE as RR 1.65,

95% CI1 1.01 to 27.2; very low quality evidence). Nitrofurantoin when compared with
placebo did not affect neonatal outcomes, such as babies born with a small
birthweight for their gestational age (<10 percentile), perinatal death, and admission
to a neonatal intensive care unit (very low quality evidence).

Choice of antibiotics

A systematic review of 5 RCTs (Guinto et al. 2010; n=1,140) assessed the
effectiveness of different antibiotic regimens in pregnant women with asymptomatic
bacteriuria (10° CFU/mL using clean-catch urine or midstream urine). There was
some variation in the population of the individual RCTs: 1 study excluded women
with physical symptoms of a UTlI, 1 study excluded women who had received
antibiotics since the first midstream urine test, and another study excluded women
with a history of treatment for UTI during pregnancy. The gestational age of the
women ranged from 14 to 32 weeks. The included studies compared fosfomycin
(single dose) with cefuroxime (5-day course) or pivmecillinam (7-day course) with
ampicillin (7-day course).

There was no significant difference between fosfomycin (single dose) and cefuroxime
(5-day course) in persistent infection rates (1 RCT; n=84: 6.8% versus 5%; RR 1.36,
95% CI 0.24 to 7.75; very low quality evidence), or the incidence of shifting to other
antibiotics (1 RCT; n=84: 0% versus 12.5%, RR 0.08, 95% CI 0.00 to 1.45; very low
quality evidence). Similarly, there was no significant difference between
pivmecillinam (7-day course) and ampicillin (7-day course) in persistent infection
rates after 2 weeks (1 RCT; n=65: 12.5% versus 12.1%, RR 1.03, 95% CI 0.28 to
3.78; very low quality evidence), or persistent infection after 6 weeks (1 RCT; n=54:
24.1% versus 36%, RR 0.67, 95% CI 0.29 to 1.54; very low quality evidence).
Pivmecillinam and ampicillin were also similar when comparing incidence of recurrent
infection.

Note that persistent infection was defined as a repeat urine culture with the same
organisms present after treatment had stopped. Recurrent infection was defined as a
repeat positive urine culture, after the first infection had resolved after treatment.
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Guinto et al (2010) also reported comparisons with antibiotics not available in the UK:
pivampicillin/pivmecillinam versus cefalexin, and cycloserine versus sulphadimidine.
None of the comparisons showed differences between the antibiotics.

Antibiotic dosing and course length

The evidence review of antibiotic course length in pregnant women diagnosed with
asymptomatic bacteriuria is based on 3 systematic reviews (Guinto et al. 2010,
Smaill et al. 2015 and Widmer et al. 2015). No evidence was identified that compared
antibiotics used at a different frequency of dosing in pregnant women.

Different antibiotic course lengths compared with placebo

Smaill et al. (2015) assessed the effectiveness of antibiotics compared with placebo
or no treatment. The antibiotics used included: sulphonamides, nitrofurantoin,
methenamine hippurate, penicillin and ampicillin. However, if the main analyses
showed significant heterogeneity, the authors also performed pre-specified subgroup
analyses for based on treatment duration (single dose, short course of 3 to 7 days,
intermediate course of 3 to 6 weeks, and continuous treatment until delivery) for
those outcomes The authors performed subgroup analyses for pyelonephritis,
preterm births, and birthweight less than 2,500 g.

Single-dose sulphonamide compared with placebo

Single-dose sulphonamide significantly reduced the development of pyelonephritis in
pregnant women when compared with placebo (1 RCT, n=173: 10.3% versus 23.3%,
RR 0.44, 95% CI 0.21 t0 0.92; NNT 7 [95% CI 5 to 52]; low quality evidence).
However, there was no effect on the number of babies born with a birthweight of less
than 2,500 g when single-dose sulphonamide was compared with placebo (1 RCT,
n=413: 7.7% versus 11.8%, RR 0.65, 95% CI 0.36 to 1.18; low quality evidence).The
effect of single-dose sulphonamide on pre-term births was not reported.

Short course (3 to 7 days) compared with placebo or no treatment

Short-course (3 to 7 days) antibiotics did not significantly reduce the development of
pyelonephritis in pregnant women when compared with placebo or no treatment (3
RCTs, n=483: 3.8% versus 13.3%, RR 0.31, 95% CI 0.09 to 1.16; low quality
evidence). However, short-course penicillin significantly reduced the number of
preterm births (<37 weeks) when compared with placebo (1 RCT, n=69: 5.4% versus
37.5%; RR 0.14, 95% CI 0.03 to 0.6; NNT 4 [95% CI 2 to 8]; moderate quality
evidence). The effect of short-course antibiotics on birthweight was not reported.

Intermediate course (3 to 6 weeks) compared with placebo or no treatment

There was a significant reduction in the development of pyelonephritis with an
intermediate course (3 to 6 weeks) of antibiotics compared with placebo or no
treatment (2 RCTs, n=433: 3.3% versus 19.6%; RR 0.17, 95% CI 0.08 to 0.37; NNT
7 [95% CI 5 to 10]; moderate quality evidence). However, there was no effect on the
number of babies born with a birthweight of less than 2,500 g when an intermediate
course was compared with placebo (1 RCT, n=275: 11.3% versus 10.3%, RR 1.09,
95% CI 0.55 to 2.14; very low quality evidence).

Continuous antibiotics compared with placebo or no treatment

Continuous treatment with antibiotics significantly reduced the development of
pyelonephritis when compared with placebo or no treatment (5 RCTs, n=843: 6.6%
versus 25.6%; RR 0.16, 95% CI1 0.04 to 0.57; NNT 6 [95% CI 5 to 8]; low quality
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evidence). It also reduced the number of preterm births (<37 weeks) (1 RCT, n=173:
6.0% versus 16.7%; RR 0.36, 95% CI 0.14 to 0.95; NNT 10 [95% CI 5to 72 ]; low
quality evidence), and the number of babies born with a birthweight of less than
2,500 g (4 RCTs, n=746: 8.3% versus 15.6%; RR 0.54, 95% CI 0.33 to 0.87; NNT 14
[95% CI 9 to 38]; low quality evidence) when compared with placebo or no treatment.

Direct comparisons of different antibiotic course lengths

Widmer et al. (2015) (13 RCTs, n=1,622) compared the effectiveness of single-dose
antibiotics with short-course (4 to 7 days) antibiotics. A ‘single dose’ of antibiotics
included antibiotics given in divided doses over a single day (such as amoxicillin
250 mg three times a day for 1 day), or a single larger dose (such as amoxicillin 3 g
to be taken at once). Women were diagnosed using the following criteria: urine
culture (5 studies); midstream urine culture (3 studies); clean-catch urine (1 study).
Most studies required that women had a bacterial count of >10° CFU/mL with the
same organism at 2 consecutive antenatal appointments. One study included in the
systematic review (Brumfitt et al. 1982) reported that 24% of their study participants
were symptomatic, despite inclusion criteria. In another study (Bailey et al. 1983), the
intervention group were more likely to have had a history of UTI compared with the
control group (50% versus 35%).

The authors of the review conducted pre-specified subgroup analyses because there
was significant heterogeneity. The subgroup categories were comparison of the
same antibiotic, and comparison between different antibiotics. The direction of results
did not differ between the main and the subgroup analyses. The antibiotics used as a
single dose included: amoxicillin, trimethoprim (with or without a sulphonamide),
nitrofurantoin, fosfomycin and ampicillin.

Single dose compared with a short course (4 to 7 days)

There was no significant difference between single-dose antibiotics and short-course
antibiotics in the number of women who reported no cure at the end of follow-up (13
RCTs, n=1,502: 23.2% versus 16.6%; RR 1.28, 95% CI 0.87 to 1.88; very low quality
evidence), experienced recurrent asymptomatic bacteriuria (8 RCTs, n= 445: 18.5%
versus 16.9%; RR 1.13 95% CI1 0.77 to 1.66; very low quality evidence); developed
pyelonephritis (2 RCTs, n=102: 9.3% versus 2.1%, RR 3.09, 95% CI 0.54 to 17.55;
very low quality evidence), or had a preterm delivery (3 RCTs, n=804: 10.8% versus
9.1%, RR 1.17, 95% CI 0.77 to 1.78; moderate quality evidence).

However, single-dose antibiotics significantly increased the number of babies born
with a low birthweight when compared with short-course (4 to 7 days) antibiotics (1
RCT, n=714: 13.2% versus 8.0%; RR 1.65, 95% CI 1.06 to 2.57; NNT 20 [95% CI 11
to 144]; moderate quality evidence).

Single-dose nitrofurantoin compared with a longer course (7 days) of
nitrofurantoin

In Guinto et al. (2010), single-dose nitrofurantoin significantly increased the number
of women with persistent infection compared with short-course (7 days) nitrofurantoin
(1 RCT, n=741: 24.3% versus 13.8%; RR 1.76, 95% CI 1.29 to 2.40; NNT 10 [95% CI
7 to 21]; high quality evidence). There was no significant difference between single-
dose and short-course antibiotics in the number of women who developed a
symptomatic infection at 2 weeks or prior to delivery, as well as preterm delivery (low
to moderate quality evidence).
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Antimicrobials in older people

The evidence review for antimicrobials in older people is based on 2 systematic
reviews (Lutters et al. 2008 and Zalmanovici-Trestioreanu et al. 2015). The included
studies covering the choice of antibiotic and duration of antibiotic treatment. Both
reviews included studies conducted in older people, mostly older women, aged 55
years and older.

Antibiotic prescribing strategies

No evidence was identified that compared different antibiotic prescribing strategies in
older people.

Antibiotics compared with placebo or no treatment

Zalmanovici et al. (2015) (9 RCTs, n=1,614) assessed the effectiveness of antibiotics
compared with placebo or no treatment in institutionalised participants or outpatients
with asymptomatic bacteriuria. Studies conducted in younger adults were also
included in the systematic review (people aged 20 to 65 years in 1 RCT, people aged
18 to 40 years in 1 RCT, and people aged 16 years and older in 1 RCT). One RCT
included in the systematic review was conducted specifically in people with diabetes
with asymptomatic bacteriuria. Most of the evidence presented was based on female
participants. However, 1 study included a mixed population, whereas another study
was conducted solely in male participants. People with indwelling urinary catheters or
the inability to pass urine were excluded.

The antibiotics included in the studies were amoxicillin, co-amoxiclav, nitrofurantoin,
trimethoprim, co-trimoxazole, ciprofloxacin, norfloxacin, ofloxacin, amifloxacin,
cefadroxil, cefpodixime proxetil, cefuroxime axetil, pivmecillinam, nalidixic acid, and
ritipenem acoxil.

Antibiotics did not show a significant benefit in reducing symptomatic UTI when
compared with placebo or no treatment in older people with asymptomatic bacteriuria
(5 RCTs, n=1,046: 40.6% versus 20.3%; RR 1.11, 95% CI 0.51 to 2.43; very low
quality evidence). However, antibiotics did significantly increase the number of
participants with bacteriological cure when compared with placebo or no treatment (9
RCTs, n=1,154: 61% versus 17%; RR 2.67, 95% CI 1.85 to 3.85; NNT 3 [95% CI 2 to
3]; high quality evidence).

Choice of antibiotic

No evidence was identified that assessed antibiotic choice in older people.

Antibiotic dosing and course length

Lutters et al. (2008) (15 RCTs, n=1,644 participants) investigated the effectiveness of
different antibiotic course lengths in older people (women) with UTI. No evidence was
identified that compared antibiotics used at a different frequency of dosing in older
people.

The antibiotics included in the studies were trimethoprim, fosfomycin, cefalexin
sulfamethiazole, norfloxacin, ofloxacin, ciprofloxacin, pefloxacin, lomefloxacin,
pipemidic acid, and temafloxacin.

Single-dose compared with a short course (3 to 6 days)
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Up to 2 weeks after treatment stopped, participants treated with single-dose
antibiotics had a statistically higher incidence of persistent UTI than participants
treated with short-course antibiotics (5 RCTs, n=356: 22.1% versus 10.3%; RR 2.01,
95% CI1 1.05to 3.84; NNT 9 [95% CI 6 to 24 ]; low quality evidence). However, there
was no difference in the long term (>2 weeks after treatment stopped) (5 RCTs,
n=356: 28.9% versus 21.1%; RR 1.18, 95% CI 0.59 to 2.32; very low quality
evidence). There was no significant difference between single-dose and short-course
antibiotics in the reinfection rate, acceptability, or number of women reporting clinical
failure (persistence of symptoms) (very low to moderate quality evidence).

Single-dose compared with a long course (7 to 14 days)

Up to 2 weeks after treatment stopped, participants treated with single-dose
antibiotics had a statistically higher incidence of persistent UTI than participants
treated with long-course antibiotics (6 RCTs, n=628: 11.9% versus 5.7%; RR 1.93,
95% CI1 1.01to 3.70; NNT 17 [95% CI 10 to 56]; low quality evidence). However,
there was no difference in the long term (>2 weeks after treatment stopped) (5 RCTs,
n=523: 19.6% versus 15.3%; RR 1.28, 95% CI 0.68 to 5.57; low quality evidence).
There was no difference between single-dose and long-course antibiotics in the
number of women reporting clinical failure (persistence of symptoms) (low quality of
evidence).

Single-dose compared with a short or long course (3 to 14 days)

Lutters et al. (2008) combined the short-course and long-course treatment groups
and compared them to single-dose treatment. There was no difference in persistent
UTI up to 2 weeks after treatment stopped with single-dose compared with short or
long-course treatment (8 RCTs, n=809: 12.2% versus 7.6%: RR 1.51, 95% CI1 0.92 to
2.49; low quality evidence), or in the long term (>2 weeks after treatment stopped) (5
RCTs, n=521: 19.5% versus 16.6%; RR 1.14, 95% CI 0.8 to 1.63; low quality
evidence). There was also no difference in clinical failure or acceptability (low quality
evidence).

Short course (3 to 6 days) compared with a long course (7 to 14 days)

There was no significant difference between short-course and long-course antibiotics
in the incidence of persistent UTI up to 2 weeks after treatment stopped (3 RCTs, n=
431: 16.1% versus 22.7%; RR 0.85, 95% CI 0.29 to 2.47; very low quality evidence)
or in the long term (>2 weeks after treatment stopped) (3 RCTs, n=470: 25.9%
versus 31.8%; RR 1.00 95% 0.12 to 8.57; very low quality evidence). There was also
no difference between short-course and long-course antibiotics in clinical failure
(persistence of symptoms), in reinfection rate, or acceptability (very low to low quality
evidence).

3 days compared with 5 days

There was no significant difference between 3-day and 5-day antibiotic courses in the
incidence of persistent UTI (1 RCT, n=26: 58.3% versus 21.4%; RR 2.72, 95% CI
0.90 to 8.27; low quality evidence). There was also no difference between 3-day and
5-day antibiotic courses for clinical failure (very low quality evidence).

Antimicrobials in men

No evidence was identified on antibiotic prescribing strategies or antibiotics in men

with lower urinary tract infection (UT]I). In 1 systematic review (Milo et al. 2005), 6 of
the included studies (n=1,356) included data in men, representing up to 10% of the

study population (see section 3.3.4).
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Antimicrobials in children

The evidence review for antimicrobials in children is based on 2 systematic reviews
(Michael et al. 2003 and Fitzgerald et al. 2012). The included studies cover the
choice of antibiotic and duration of antibiotic treatment. Both study populations
consisted of children aged 0 to 18 years, with bacteriologically proven urinary tract
infection (UTI). Fitzgerald et al. (2012) included studies with children who had either
their first UTI or recurrent infections. No evidence was identified on antibiotic versus
placebo or back-up prescribing in children with uncomplicated lower UTI.

Antibiotic prescribing strategies

No evidence was identified that compared different antibiotic prescribing strategies in
children with lower UTI.

Antibiotics compared with placebo

No evidence was identified that compared antibiotics with placebo in children with
lower UTI.

Choice of antibiotic

One systematic review (Fitzgerald et al. 2012: 16 RCTs, n=1,116 children) assessed
the choice of antibiotic in children with uncomplicated lower UTI. The ages of the
children included in the studies ranged from 6 months to 18 years. Two RCTs
included in the review had a significant proportion of children (51 to 52%) with
recurrent UTI. In one study, 90% of the participants were sexually active (ages
ranged from 12 to 18 years, with a mean age of 16.5 years). The remaining studies
were conducted in children with uncomplicated lower UTI. The inclusion criteria was
the same across all the included studies: bacteriologically confirmed UTI (defined as
210° CFU/mL) and non-systemic symptoms of a lower UTI (including dysuria and
frequency of urination).

The effect of trimethoprim (10 days) was similar to the effect of co-trimoxazole

(10 days) for reducing persistent symptoms of lower UTI (1 RCT, n=59: 6.7% versus
0%; RR 4.84, 95% CI 0.24 to 96.7; very low quality evidence). There was also no
difference in persistent bacteriuria or recurrence between trimethoprim (10 days) and
co-trimoxazole (10 days) (very low quality evidence). Likewise, the effects of
cefadroxil (10 days) and ampicillin (10 days) were comparable for persistent
symptoms of lower UTI (RCT, n=32: 0% versus 6.3%: RR 0.33 95% CI 0.01 to 7.62;
very low quality evidence) and persistent bacteriuria (very low quality evidence).

Fitzgerald et al. (2012) reported other comparisons for antibiotics not available in the
UK. The results were non-significant and consistent with those reported above.

Antibiotic dosing and course length

Two systematic reviews (Fitzgerald et al. 2012 and Michael et al. 2013) assessed the
effectiveness of antibiotic course length in children with symptoms of lower UT]I.

Fitzgerald et al. 2012 (16 RCTs, n=1,116 children) compared single-dose with short-
course (3 to 7 days) or long-course (10 to 14 days) antibiotics, as well as comparing
short-course with long-course antibiotics. Most studies compared 2 different
antibiotics. The included studies investigated different antibiotics such as amikacin,
amoxicillin, ampicillin, cefadroxil, ceftriaxone, cefalexin, cephalosporins, co-
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trimoxazole, fosfomycin, gentamicin, netilmicin, nitrofurantoin, pivmecillinam,
sulfamethoxazole, sulfisoxazole, and trimethoprim. The main outcome in the included
studies was persistent bacteriuria. Only a few studies reported persistent symptoms
or recurrence.

Michael et al. 2013 (10 RCTs, n=652 children) compared short-course antibiotics (2
to 4 days) with a longer course (7 to 14 days), for up 15 months after stopping
treatment. The ages of the children included in the studies ranged from 3 months to
18 years. The majority of studies included children with symptomatic or
asymptomatic UTI (not defined). Children who had recurrent UTI, or a recent UTI (<3
months) were excluded. Within each included study, the authors compared different
course lengths of the same antibiotic. Included studies investigated different
antibiotics such as amoxicillin, cefuroxime, co-trimoxazole, nalidixic acid,
nitrofurantoin, sulfamethoxazole, and trimethoprim. Outcomes included persistent
infection, recurrence, and structural abnormalities.

Single-dose compared with a short (3 to 7 days) or long course (10 to 14 days)

In Fitzgerald et al. 2012, there was no significant reduction in the number of children
with persistent bacteriuria when single-dose antibiotics were compared with short-
course (3 to 7 days) antibiotics (2 RCTs, n=145: 28% versus 20%; RR 1.3, 95% CI
0.65 to 2.62; very low quality evidence). However, single dose antibiotics were
associated with significantly more children experiencing persistent bacteriuria, than a
longer course of antibiotics (10 days) (6 RCTs, n=228: 23.9% versus 10.4%; RR 2.01
95% CI 1.06 to 3.8; NNT 8 [95% CI 5 to 27]; very low quality evidence). There was
also no difference between single-dose and long-course (10 days) antibiotics for
persistent symptoms (1 RCT, n=30: 6.3% versus 21.4%; RR 0.29 95% CI 0.03 to 2.5;
very low quality evidence).

Short course compared with a longer course

In Fitzgerald et al. 2012, there was no significant difference between short-course (3
to 7 days) and long-course (10 to 14 days) antibiotics in the number of children with
persistent bacteriuria (3 RCTs, n=265: 21.3% versus 18.6%; RR 1.09, 95% CI 0.67 to
1.76; very low quality evidence). Course length did not affect the rate of reinfection or
recurrence (very low quality evidence).

Michael et al. 2013 found that short-course (2 to 4 days) antibiotics and longer-
course (7 to 14 days) antibiotics had a similar effect on the number of children with
UTI at the end of treatment (Michael et al. 2003, 8 RCTs, n=4,223: 14.7% versus
14.1%; RR 1.06, 95% CI 0.64 to 1.76; very low quality evidence), at 1 to 3 months
after treatment, at 3 to 15 months after treatment, and at 1 to 15 months after the end
of treatment (very low quality evidence). There was also no significant difference in
the rate of recurrence of UTI, persistence of bacteriuria, persistent bacteriuria based
on normal and abnormal imaging, or resistance to antibiotics (very low to moderate
quality evidence).

© NICE 2018. All rights reserved. Subject to Notice of rights.
36



https://www.nice.org.uk/terms-and-conditions#notice-of-rights

=N

O©ooO~NOOOT ~AOWN

10 4.1

1 411

12
13
14
15
16
17

18 4.1.2

19
20
21

22 4.2

23 4.21

24
25
26
27
28
29
30

31
32
33
34
35
36
37
38

39
40
41
42

DRAFT FOR CONSULTATION
Evidence sources

Safety and tolerability

Details of safety and tolerability outcomes from studies included in the evidence
review are shown in appendix G: GRADE profiles. The main results are summarised
below.

See the summaries of product characteristics, British National Formulary (BNF) and
BNF for children (BNF-C) for information on contraindications, cautions and adverse
effects of individual medicines, and for appropriate use and dosing in specific
populations, for example, hepatic impairment, renal impairment, pregnancy and
breastfeeding.

Non-pharmacological interventions

Cranberry products

One double blind RCT (Wing et al. 2015) of cranberry products for the prevention of
asymptomatic bacteriuria in healthy pregnant women assessed the efficacy of
cranberry capsules compared with placebo capsules. Wing et al. 2015 found no
significant difference between cranberry capsules and placebo in gastrointestinal
intolerance (1 RCT, n=39: 76.5% versus 54.5%, p=0.2; NICE analysis: RR 1.40 95%
Cl1 0.88 to 2.23; very low quality evidence).

Other non-pharmacological interventions

No evidence on safety and tolerability was found for other non-pharmacological
interventions in non-pregnant women, men or children with lower urinary tract
infection (UTI).

Non-antimicrobial pharmacological interventions

Oral analgesia

Paracetamol and non-steroidal anti-inflammatory drugs, such as ibuprofen are widely
used to treat pain and fever. All NSAIDs should be used with caution in older people;
in people with allergic disorders; in people with coagulation defects, uncontrolled
hypertension, heart failure, and cardiovascular disease; and in people with a history
gastrointestinal ulceration or bleeding, or inflammatory bowel disease. Side effects
include gastro-intestinal disturbances, hypersensitivity reactions (particularly rashes,
angioedema, and bronchospasm), and fluid retention (BNF December 2017).

The NICE guideline on fever in under 5s: assessment and initial management
recommends that either paracetamol or ibuprofen can be considered in children with
fever who appear distressed. However, these should not be used with the sole aim of
reducing body temperature in children with fever. Paracetamol or ibuprofen should be
continued only as long as the child appears distressed. Considering a change to the
other agent is recommended if the child's distress is not alleviated, but giving both
agents simultaneously is not recommended. Alternating these agents should only be
considered if the distress persists or recurs before the next dose is due.

One RCT (Gagyor et al. 2015) assessed the safety of ibuprofen compared with
fosfomycin in non-pregnant women with uncomplicated lower UTI. There was no
significant difference in the number of adverse events experienced by non-pregnant
women who used ibuprofen or fosfomycin for the management of their lower UTI (1
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RCT n=484: 17.4% versus 23.5%; RR and 95% CI not stated, calculated by NICE as
RR 0.74, 95% CI 0.52 to 1.06; moderate quality evidence). There was also no
significant difference in the number of serious adverse events reported between
groups (low quality evidence), or the number of adverse events thought to be drug
related (low quality evidence).

Antimicrobials

Antibiotic-associated diarrhoea is estimated to occur in 2 to 25% of people taking
antibiotics, depending on the antibiotic used (NICE clinical knowledge summary
[CKS]: diarrhoea — antibiotic associated).

Allergic reactions to penicillins (such as phenoxymethylpenicillin) occur in 1 to 10% of
treated people and anaphylactic reactions occur in less than 0.05% (BNF April 2018).
People with a history of atopic allergy (for example, asthma, eczema, and hayfever)
are at a higher risk of anaphylactic reactions to penicillins. People with a history of
immediate hypersensitivity to penicillins may also react to cephalosporins and other
beta-lactam antibiotics. See the NICE guideline on drug allergy: diagnosis and
management for more information.

Quinolones, including ciprofloxacin, cause arthropathy in the weight-bearing joints of
immature animals and are generally not recommended in children or young people
who are growing (BNF April 2018).

Nitrofurantoin should be used with caution in those with renal impairment. Adults
(especially the elderly) and children on long-term treatment should be monitored for
liver function and pulmonary symptoms, with nitrofurantoin discontinued if there is a
deterioration in lung function (BNF April 2018).

Trimethoprim has a teratogenic risk in the first trimester of pregnancy (folate
antagonist), and manufacturers advise avoidance during pregnancy (BNF April
2018).

Co-trimoxazole is currently under restriction for use in the UK. It is advised that it only
be used in UTI where there is bacteriological evidence of sensitivity to co-
trimoxazole. Co-trimoxazole should be used with caution in those with asthma, or
people with blood disorders, GP6D deficiency or infants under 6 weeks (except for
treatment or prophylaxis of pneumocystis pneumonia) (BNF April 2018).

Antibiotics in non-pregnant women

Falagas et al. (2009) assessed the effectiveness of antibiotics, compared with
placebo, in managing the symptoms of UTI in non-pregnant women. Antibiotics
caused significantly more adverse events than placebo (4 RCTs, n=1068: 19.2%
versus 12.9%; RR and 95% CI not stated, calculated by NICE as RR 1.49, 95% CI
1.06 to 2.08; moderate quality evidence). However there was no significant difference
between antibiotics and placebo in the number of women having to withdraw from
treatment due to adverse effects (low quality evidence).

Zalmonovici et al. (2010) compared the safety of different antibiotics in non-pregnant
women with uncomplicated lower UT]I for the following comparisons:

Quinolones compared with co-trimoxazole

There was no significant difference between quinolones and co-trimoxazole in the
number of adverse events (7 RCTs, n=1277: 30.9% versus 31.3%; RR 0.95, 95% CI
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0.71 to 1.29; very low quality evidence) or the number of women who discontinued
treatment due to an adverse event (3 RCTs, n=1063: 1.3% versus 4.1%; RR 0.37
95% CI1 0.12 to 1.14; low quality evidence).

Beta-lactams compared with co-trimoxazole

There was no significant difference between those treated with beta-lactams or co-
trimoxazole in the number of adverse events reported (2 RCTs, n=184: 22.6% versus
26.1%; RR 0.76, 95% 0.46 to 1.27; very low quality evidence) or the number of
women discontinuing treatment due to an adverse event (2 RCTs, n=184: 4.3%
versus 2.9%; RR 1.53, 95% CI 0.28 to 8.26; very low quality evidence).

Nitrofurantoin compared with beta-lactams

There was no significant difference between those treated with nitrofurantoin or beta-
lactams in the number of adverse events reported (1 RCT, n=132: 42.9% versus
27.2%; RR 1.58, 95% CI 0.97 to 2.5; low quality evidence) or the number of women
discontinuing treatment due to an adverse event (1 RCT, n=132: 0% versus 4.3%;
RR 0.24, 95% CI 0.01 to 4.36); very low quality evidence).

Quinolones compared with beta-lactams

There was no significant difference between those treated with quinolones or beta-
lactams in the number of adverse events reported (4 RCTs, n=1,501: 28.9% versus
29.3%; RR 0.90, 95% CI 0.61 to 1.33; very low quality evidence) or the number of
women discontinuing treatment due to an adverse event (4 RCTs, n=1,501: 1.6%
versus 0.79%; RR 1.96, 95% CI1 0.74 to 5.3; low quality evidence).

Nitrofurantoin compared with co-trimoxazole

There was no significant difference between those treated with nitrofurantoin or co-
trimoxazole in the number of adverse events reported (3 RCTs, n=921: 27.6% versus
28.8%; RR 0.96, 95% CI 0.79 to 1.17; high quality evidence) or the number of
women discontinuing treatment due to an adverse event (4 RCTs, n=921: 2.6%
versus 3.9%; RR 0.69, 95% CI 0.34 to 1.41; low quality evidence).

Quinolone compared with another quinolone

Rafalsky et al. (2006) compared the safety of different quinolone antibiotics in non-
pregnant women with uncomplicated lower UT]I for the following comparisons:

There was no significant difference between those treated with ciprofloxacin or
ofloxacin when used for the treatment of lower UTI in non-pregnant women, in the
number of adverse events reported (1 RCT, n=458: 39.5% versus 49.1%; RR 0.34
95% CI 0.01 to 8.21; very low quality evidence), or the number of women treated with
ciprofloxacin, discontinuing treatment due to an adverse event, compared with those
who received ofloxacin (1 RCT, n=458: 0.88% versus 0.43%; RR 2.02 95% CI1 0.18
to 22.09; very low quality evidence).

There was no significant difference between those treated with levofloxacin (250 mg
daily) or ofloxacin (400 mg daily) in the number of adverse events reported (1 RCT,
n=591: 33.2% versus 32.8%; RR 1.01 95% CI 0.81 to 1.28; moderate quality
evidence) or the number of women experiencing serious adverse events (1 RCT,
n=591: 0.3% versus 2.0%; RR 0.16 95% CI 0.02 to 1.35; low quality evidence).
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There was no significant difference between those treated with standard-release
ciprofloxacin (500 mg daily) or extended-release ciprofloxacin (500 mg daily) in the
number of women discontinuing from treatment (1 RCT, n=891: 0.45% versus 0.45%;
RR 1.01 95% CI 0.14 to 7.12; very low quality evidence) or the number of adverse
events (1 RCT, n=891: 23.5% versus 27.3%; RR 0.86, 95% CI 0.69 to 1.08; low
quality evidence).

Fosfomycin (single dose) compared with other antibiotics

Falagas et al. (2010) compared the safety of fosfomycin to other antibiotics, in the
treatment of UTI in non-pregnant women. Fosfomycin was not significantly different
to other antibiotics in the number of adverse events experienced by women seeking
treatment for an acute lower UTI (13 RCTs, n=2,298: 9.3% versus 7.3%; RR 1.25,
95% CI1 0.83 to 1.88; low quality evidence) or in the number of women withdrawing
from treatment due to adverse effects of the treatment (2 RCTs, n=2,379: 1.9%
versus 2.1%; RR 2.01 95% CI 0.05 to 80.21; very low quality evidence).

Milo et al. (2005) investigated the effectiveness of a 3-day antibiotic course
compared with a longer course (5 to 10 days) in non-pregnant women with UTI. They
found a significant reduction in the number of women reporting adverse events
during treatment in women who received a 3-day course of antibiotics compared with
a 5- to 10-day course (29 RCTs, n=7,617: 16.3% versus 20.6%; RR 0.83, 95% ClI
0.74 t0 0.93; NNH 23 [95% CI 16 to 39]; very low quality evidence), adverse events
requiring withdrawal (24 RCTs, n=6,177: 1.5% versus 3.2%; RR 0.51, 95% CI1 0.28 to
0.91; NNH 60 [95% CI 41 to 109]; very low quality evidence), or gastrointestinal
adverse effects (24 RCTs, n=6,973: 6.7% versus 8.5%; RR 0.81, 95% CI 0.67 to
0.97; NNH 57 [95% CI 33 to 204]; very low quality evidence). Restricting the analysis
to only studies that compared the same antibiotic at different durations did not affect
the results.

Antibiotics in pregnant women

One systematic review (Smaill et al. 2015) and one RCT (Kazemier et al. 2015)
assessed the effectiveness of antibiotics compared with placebo or no treatment in
pregnant women. However neither study reported adverse event data.

Guinto et al. (2010) assessed the efficacy and safety of different antibiotics in the
management of asymptomatic bacteriuria in pregnant women. The authors did not
report the total number of adverse events for any of the antibiotic comparison groups
included. However, they reported specific adverse events as well as premature
stopping of treatment. Because the antibiotics in the included studies varied widely,
Guinto et al. (2010) presented a suite of comparisons for adverse events.

Pivmecillinam significantly increased the number of women reporting vomiting when
compared with ampicillin (1 RCT, n=65: 43.8% versus 9.1%; RR 4.81, 95% Cl 1.53 to
15.17; NNH 2 [95% CI 1 to 6]; very low quality evidence). It also increased the
number of women who had to prematurely stop treatment when compared with
ampicillin (1 RCT, n=65: 28.1% versus 3%; RR 9.28, 95% CI 1.25 to 69.13; NNH 4
[95% CI 2 to 11]; very low quality evidence). There was no difference between
pivmecillinam and ampicillin in the number of participants reporting diarrhoea (very
low quality evidence)

Fosfomycin did not change the number of women who reported adverse effects, such
as allergy or pruritus, compared with cefuroxime (very low quality evidence). And a
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single dose of nitrofurantoin did not change the number of women reporting nausea
when compared with a 7-day course of nitrofurantoin (moderate quality evidence).

Guinto et al. (2010) also conducted subgroup analyses for clinical outcomes stratified
by course length. However, the subgroup analysis did not report any adverse event
data.

Widmer et al. (2015) assessed the effectiveness and safety of different antibiotic
course lengths in the management of asymptomatic bacteriuria in pregnant women.
The antibiotics in the analysis included: amoxicillin, trimethoprim (with or without a
sulphonamide), nitrofurantoin, fosfomycin and ampicillin. Single-dose antibiotics
significantly reduced the number of women experiencing side effects when compared
with short-course (4 to 7 days) antibiotics (Widmer et al. 2015, 12 RCTs, n=1,460:
13.1% versus 19.4%; RR 0.70, 95% CI 0.56 to 0.88; NNH 16 [95% CI 10 to 40]; very
low quality evidence). This was true for subgroup analyses including comparisons
with the same antibiotic in the 2 arms, and with different antibiotics in the two arms.

Antibiotics in older people

Zalmanovici-Trestioreanu et al. (2015) assessed the safety of antibiotics, compared
with placebo or no treatment, in the management of asymptomatic bacteriuria in
older people. Antibiotics increased the incidence of adverse events when compared
with placebo or no treatment (Zalmanovici-Trestioreanu et al. 2015, 4 RCTs, n=921:
4% versus 1%; RR 3.77, 95% CI 1.40 to 10.15; NNH 31 [95% CI 19 to 82]; high
quality evidence). There was no difference in the rate of complications or death (low
quality evidence).

Lutters et al. (2008) investigated the safety of different antibiotic course lengths in
older people with UTI. Antibiotic course length, such as single-dose, short-course, or
long-course, had no effect on adverse events, or on the number of withdrawals due
to adverse events (very low to low quality evidence).

Antibiotics in children

No evidence of safety outcomes in children with lower UTI was identified.
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Antimicrobial resistance

The consumption of antimicrobials is a major driver for the development of antibiotic
resistance in bacteria, and the 3 major goals of antimicrobial stewardship are to:

e optimise therapy for individual patients

e prevent overuse, misuse and abuse, and

¢ minimise development of resistance at patient and community levels.

The NICE guideline on antimicrobial stewardship: systems and processes for
effective antimicrobial medicine use (2015) recommends that the risk of antimicrobial

resistance for individual patients and the population as a whole should be taken into
account when deciding whether or not to prescribe an antimicrobial.

When antimicrobials are necessary to treat an infection that is not life-threatening, a
narrow-spectrum antibiotic should generally be first choice. Indiscriminate use of
broad-spectrum antibiotics creates a selective advantage for bacteria resistant even
to these ‘last-line’ broad-spectrum agents, and also kills normal commensal flora
leaving people susceptible to antibiotic-resistant harmful bacteria such as C. difficile.
For infections that are not life-threatening, broad-spectrum antibiotics (for example,
co-amoxiclav, quinolones and cephalosporins) need to be reserved for second-
choice treatment when narrow-spectrum antibiotics are ineffective (CMO report
2011).

The ESPAUR report 2016 reported that antimicrobial consumption declined
significantly between 2014 and 2015, with community prescribing from general and
dental practice decreasing by more than 6%. Antibiotic prescribing in primary care in
2015 is at the lowest level since 2011, with broad-spectrum antibiotic use (antibiotics
that are effective against a wide range of bacteria) continuing to decrease in primary
care.

Urinary tract infections (UTI) are most commonly caused by E. coli (recorded in more
than half of all the mandatory surveillance reports for E. coli bacteraemia when foci of
infection are reported). Better management of UTIs is seen as a potential intervention
to reduce the incidence of E. coli bacteraemia. The ESPAUR report 2016 states that
between 2010 and 2014 the rate of bloodstream infections caused by E. coli and
Klebsiella pneumoniae increased by 15.6% and 20.8% respectively. Between 2014
and 2015 the number of cases continued to increase; E. coli bloodstream infections
increased by a further 4.6% and K. pneumoniae increased by 9%.

The ESPAUR report 2016 notes that across England trimethoprim resistance in
Gram-negative UTI ranges from 16.3% to 66.7%, with 86% of Clinical
Commissioning Groups (CCGs) having resistance rates above 25%.

Falagas et al. (2009) assessed the efficacy of antibiotics compared to placebo, in
managing symptoms of UTI. They found no significant difference in the emergence of
resistance, in the antibiotic group compared with the placebo group (5 RCTs, n=962:
absolute figures not reported; OR 0.33 95% CI 0.40 to 2.70; low quality evidence).
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Other considerations

Resource impact

Antibiotics

There is potential for resource savings if a back-up antibiotic prescription strategy is
used in non-pregnant women with lower urinary tract infection (UTI) (see
section 3.3.2).

Recommended antibiotics (nitrofurantoin, trimethoprim, amoxicillin, cefalexin and
fosfomycin) are available as generic formulations, but there is currently no generic
formulation of pivmecillinam, see Drug Tariff for costs.

Nitrofurantoin 25mg/5ml oral suspension is more expensive than other oral
suspensions, such as trimethoprim 50mg/5ml. The cost of a 300 ml bottle of
nitrofurantoin is £446.95 compared with £2.27 for a 100 ml bottle of trimethoprim
(Drug Tariff, January 2018).

Medicines adherence

Medicines adherence may be a problem for some people with medicines that require
frequent dosing (for example, some antibiotics) or longer treatment duration (NICE
guideline on medicines adherence (2009).

Lutters et al. (2008) reported the acceptability (little or not satisfied with treatment) of
various antibiotic course lengths in older people with lower UTI. They found no
significant difference in acceptability (little or no satisfaction with treatment) between
those who received a single dose of antibiotics compared to short-course antibiotics
(1 RCT, n=158: 3.8% versus 12.7%; RR 0.30 95% CI 0.09 to 1.06; moderate quality
evidence). However, there was a significant difference between those who received a
single dose of antibiotics compared to a long-course antibiotics (1 RCT, n=388:
45.2% versus 62.3%; RR 0.73 95% CI 0.60 to 0.88; moderate quality evidence).
There was no difference in acceptability between those who received a single dose
of antibiotics compared to a short- or a long-course antibiotic (2 RCTs, n=546: 33.3%
versus 47.8%; RR 0.58 95% CI 0.27 to 1.25; low quality evidence).

© NICE 2018. All rights reserved. Subject to Notice of rights.
43



https://www.nice.org.uk/terms-and-conditions#notice-of-rights
https://www.nice.org.uk/Glossary?letter=B
https://www.nhsbsa.nhs.uk/pharmacies-gp-practices-and-appliance-contractors/drug-tariff
https://www.nhsbsa.nhs.uk/pharmacies-gp-practices-and-appliance-contractors/drug-tariff
https://www.nice.org.uk/guidance/cg76
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001535.pub2/abstract

QOwoo~NOoOCOPr,W DN

-_—

DRAFT FOR CONSULTATION
Evidence sources

7 Terms used in the guideline

7.1.1 Apgar score

The appearance, pulse, grimace, activity and respiration (APGAR) score is a tool
used to determine the condition of a new-born infant. The score is taken at a minute
after birth, 5, 10 and sometimes 15 minutes after birth. It assesses the baby’s ability
to cope with the process of delivery, and thrive outside of the womb. The score
ranges 0 to 10, where higher scores are better. Most babies score between 8 and 10
on the first assessment, however those with lower score most likely improve at later
assessments. A consistently low Apgar score may be indicative of severe, long term
impairments.
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Appendices

Appendix A: Evidence sources

Background o What is the natural history of the infection?

e What is the expected duration and severity of symptoms with
or without antimicrobial treatment?

e What are the most likely causative organisms?
e What are the usual symptoms and signs of the infection?

e What are the known complication rates of the infection, with
and without antimicrobial treatment?

¢ Are there any diagnostic or prognostic factors to identify
people who may or may not benefit from an antimicrobial?

Safety netting o What safety netting advice is needed for managing the
infection?
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involving patients in decisions about
prescribed medicines and supporting
adherence (2009)
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NICE Clinical knowledge summary on UTI
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European Association of Urology guidelines
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Red flags

Non-pharmacological interventions
Non-antimicrobial pharmacological
interventions

Antimicrobial prescribing strategies

Antimicrobials

e What symptoms and signs suggest a more serious illness or
condition (red flags)?

o What is the clinical effectiveness and safety of non-
pharmacological interventions for managing the infection or
symptoms?

e What is the clinical effectiveness and safety of non-
antimicrobial pharmacological interventions for managing the
infection or symptoms?

e What is the clinical effectiveness and safety of antimicrobial
prescribing strategies (including back-up prescribing) for
managing the infection or symptoms?

o What is the clinical effectiveness and safety of antimicrobials
for managing the infection or symptoms?
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NICE clinical knowledge summary on UTI
(lower) - men

NICE guideline CG54: Urinary tract infection
in under 16s: diagnosis and management
(updated 2017)
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NICE clinical knowledge summary on UTI

(lower) - men

NICE clinical knowledge summary on UTI -
children

Evidence review - see appendix F for
included studies

Evidence review - see appendix F for
included studies

Evidence review - see appendix F for
included studies

Evidence review - see appendix F for
included studies

NICE guideline NG15: Antimicrobial
stewardship: systems and processes for
effective antimicrobial medicine use (2015)

NICE guideline CG160: Fever in under 5s:
assessment and initial management (2017)

MHRA safety information

British National Formulary (BNF) (December
2017)
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Antimicrobial resistance

Resource impact

Medicines adherence

¢ Which people are most likely to benefit from an antimicrobial?

¢ Which antimicrobial should be prescribed if one is indicated
(first, second and third line treatment, including people with
drug allergy)?

e What is the optimal dose, duration and route of administration
of antimicrobials?

o What resistance patterns, trends and levels of resistance
exist both locally and nationally for the causative organisms of
the infection

e What is the need for broad or narrow spectrum
antimicrobials?

e What is the impact of specific antimicrobials on the
development of future resistance to that and other
antimicrobials?

e What is the resource impact of interventions (such as
escalation or de-escalation of treatment)?

¢ What are the problems with medicines adherence (such as
when longer courses of treatment are used)?
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Evidence review - see appendix F for
included studies

Evidence review - see appendix F for
included studies

Evidence review - see appendix F for
included studies

BNF (December 2017)
BNF for children (BNF-C) (December 2017)
Summary of product characteristics

Evidence review - see appendix F for
included studies

European surveillance programme for
antimicrobial utilisation and resistance
(ESPAUR) report (2016)

Chief medical officer (CMO) report (2011)
NICE guideline NG76: Medicines adherence:

involving patients in decisions about
prescribed medicines and supporting
adherence (2009)

Evidence review - see appendix F for
included studies
Drug Tariff (January 2018)

Evidence review - see appendix F for
included studies

NICE guideline NG76: Medicines adherence:

involving patients in decisions about
prescribed medicines and supporting
adherence (2009)
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Regulatory status o What is the regulatory status of interventions for managing e Summary of product characteristics
the infection or symptoms?
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1 Appendix B: Review protocol

Review protocol for lower uncomplicated urinary tract infection

I Review question What pharmacological (antimicrobial and non-antimicrobial) and non-
pharmacological interventions are effective in managing lower urinary tract
infections (UTls)?

Il Types of review Intervention questions will primarily be addressed through the search.
question

[ Objective of the To determine the effectiveness of prescribing and other management
review interventions in managing lower UTls, in line with the major goals of

antimicrobial stewardship. This includes interventions that lead prescribers to:
e optimise outcomes for individuals
e reduce overuse, misuse or abuse of antimicrobials.

All of the above will be considered in the context of national antimicrobial
resistance patterns where available, if not available committee expertise will be
used to guide decision-making.
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Notes
e antimicrobial includes antibiotics

e non-antimicrobial includes analgesia,
cranberry products and urine alkalinizing
agents.

e search will include terms for lower urinary
tract infections

These will, for example, also identify natural
history in placebo groups and causative
organisms in studies that use laboratory
diagnosis, and relative risks of differing
management options.

The secondary objectives of the review of
studies will include:

e indications for prescribing an
antimicrobial (for example ‘red flags’
and illness severity), thresholds for
treatment and individual patient
factors affecting choice of

antimicrobial

e indications for no or delayed
antimicrobial

e indications for non-antimicrobial
interventions

e antimicrobial choice, optimal dose,
duration (specifically length of
treatment) and route for specified
antimicrobial(s)
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v Eligibility criteria —
population/
disease/ condition/
issue/ domain

V Eligibility criteria —
intervention(s)/
exposure(s)/
prognostic factor(s)

Population: Adults and children (aged 72 hours and older) with lower UTlIs of
any severity.

Lower UTls are a result of infections of the bladder (cystitis) or urethra.

This review protocol includes lower UTI in non-pregnant and pregnant women,
men and children. Consideration will be given to differing management in
subgroups based on age, gender, pregnancy, complicating factors and risk of
resistance.

Studies that use, for example, symptoms or signs (prognosis), clinical
diagnosis or microbiological methods for diagnosing the condition will be
included.

The review will include studies which include:
e Non-pharmacological interventions*
¢ Non-antimicrobial pharmacological interventions®

the natural history of the infection

Subgroups of interest, those:

with protected characteristics under
the Equality Act 2010

with true allergy

women with ‘simple/uncomplicated”
lower UTI

pregnant women
men
children (possible age groups)

older people (frailty, care home
resident, dementia)

asymptomatic bacteriuria
people with ‘complicated? lower UTI

people with risk factors for increased
resistance?®

Limited to those interventions commonly in
use (as agreed by the committee)

1 Uncomplicated UTI: infection of the urinary tract by a usual pathogen in a person with a normal urinary tract and with normal kidney function (Source: CKS)

2 Complicated UTI: UTI with one or more factors that predispose to persistent infection, recurrent infection or treatment failure, such as abnormal urinary tract, virulent organism, impaired host

defences (diabetes mellitus, immunocompromised) or impaired renal function (Source: CKS)

3 Risk factors for increased resistance include: care home resident, recurrent UTI, previous hospitalisation, unresolving urinary symptoms, recent travel to country with increased resistance,

previous UTI resistant to antibiotics (previous antibiotic use [trimethoprim]) (Source PHE management of infection guidance)

4 Non-pharmacological interventions include: no intervention, watchful waiting, delayed prescribing

5 Non-antimicrobial pharmacological interventions include: analgesics and NSAIDs, cranberry products and urine alkalinizing agents.
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W

VI

Eligibility criteria —
comparator(s)/
control or reference
(gold) standard

Outcomes and
prioritisation

e Antimicrobial pharmacological interventions®

For the treatment of lower UTIs in primary, secondary or other care settings
(for example walk-in-centres, urgent care, and minor ailment schemes) either
by prescription or by any other legal means of supply of medicine (for example,
patient group direction).

Any other plausible strategy or comparator, including:
e Placebo or no treatment
e Non-pharmacological interventions
¢ Non-antimicrobial pharmacological interventions
¢ Antimicrobial pharmacological interventions

Clinical outcomes such as:

a) mortality

b) infection cure or improvement in symptoms (duration or severity)
C) recurrence

d) complications

e) adverse events.

Patient reported outcomes such as medicines adherence, patient experience
and patient satisfaction.

Health and social care-related quality of life such as ability to carry out
activities of daily living.

The committee have agreed that the
following outcomes are critical:

reduction in symptoms (duration or
severity) for example difference in
time to substantial improvement

time to clinical cure (mean or median
time to resolution of illness)

rate of complications? (including
mortality) with or without treatment,
including escalation of treatment

health and social care utilisation
(including length of stay, ITU stays,
planned and unplanned contacts).

thresholds or indications for
antimicrobial treatment (which people

6 Antimicrobial pharmacological interventions include: delayed (back-up) prescribing, standby or rescue therapy, narrow or broad spectrum, single, dual or triple therapy, escalation or de-escalation

of treatment. Antibiotics included in the search include those named in current guidance (plus the class to which they belong) plus other antibiotics agreed by the committee

7 Ascending infection leading to pyelonephritis, renal failure or sepsis, and in pregnancy, developmental delay or cerebral palsy in the infant and foetal death. Also recurrent
infection, prostate involvement in men, urinary stones
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VIl Eligibility criteria —
study design
IX Other inclusion

exclusion criteria

X Proposed
sensitivity/ sub-

Health and social care utilisation such as length of stay, antimicrobial use and
re-consultation rates.

The search will look for:
e Systematic reviews of randomised controlled trials (RCTs)
e RCTs
If insufficient evidence is available progress to:
e Controlled trials
e Systematic reviews of non-randomised controlled trials
e Non-randomised controlled trials
e Observational and cohort studies
e Pre and post intervention studies (before and after)
e Time series studies

The scope sets out what the guidelines will and will not include (exclusions).
Further exclusions specific to this guideline include:

non-English language papers, studies that are only available as abstracts
e for antimicrobial resistance non-UK papers.

The search may identify studies in population subgroups (for example adults,
older adults, children (those aged under 18 years of age), and people with co-
morbidities or characteristics that are protected under the Equality Act 2010 or
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are most, or least likely to benefit
from antimicrobials)

e an individual’s risk factors for
resistance and choice of antibiotic

The committee have agreed that the
following outcomes are important:

e patient-reported outcomes, such as
medicines adherence, patient
experience

e changes in antimicrobial resistance
patterns, trends and levels as a
result of treatment

Committee to advise the NICE project team
on the inclusion of information from other
condition specific guidance and on whether
to progress due to insufficient evidence.
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Xl

Xl

XMI

group analysis, or
meta-regression

Selection process —
duplicate
screening/
selection/ analysis

Data management
(software)

Information sources
— databases and
dates

in the NICE equality impact assessment). These will be analysed within these
categories to enable the production of management recommendations.

All references from the database searches will be downloaded, de-duplicated
and screened on title and abstract against the criteria above.

A randomly selected initial sample of 10% of records will be screened by two
reviewers independently. The rate of agreement for this sample will be
recorded, and if it is over 90% then remaining references will screened by one
reviewer only. Disagreement will be resolved through discussion.

Where abstracts meet all the criteria, or if it is unclear from the study abstract
whether it does, the full text will be retrieved.

If large numbers of papers are identified at full text, the Committee may
consider prioritising the evidence for example, evidence of higher quality in
terms of study type or evidence with critical or highly important outcomes.

Data management will be undertaken using EPPI-reviewer software. Any
pairwise meta-analyses will be performed using Cochrane Review Manager
(RevMan5). ‘GRADEpro’ will be used to assess the quality of evidence for
each outcome.

Medline; Medline in Process; Embase; PubMed; Cochrane database of
systematic reviews (CDSR); Database of abstracts of effectiveness (DARE)
(legacy); Cochrane Central Register of Controlled Trials (CENTRAL); Health
Technology Assessment (HTA) database; Clinicaltrials.gov

e All the above to be searched from 2000 to present day.

o Filters for systematic reviews, RCTs and comparative studies to be

applied, unless numbers without filters are low
e Searches to be limited to studies reported in English.

e Animal studies and conference abstracts to be excluded

Medicines and Healthcare products Regulatory Agency (MHRA) website;
European Medicines Agency (EMA) website; U.S. Food and Drug
Administration (FDA) website; Drug Tariff; MIMs
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XV
XV

XVI

XVII

XVIII

XIX

XX

XXI

XXl

Identify if an update
Author contacts

Highlight if
amendment to
previous protocol

Search strategy —
for one database

Data collection
process — forms/
duplicate

Data items — define
all variables to be
collected

Methods for
assessing bias at
outcome/study level

Criteria for
quantitative
synthesis (where
suitable)

Methods for
analysis —
combining studies

e The above to be searched for advice on precautions, warnings,
undesirable effects of named antimicrobials.

Not applicable at this time.

Web: https://www.nice.org.uk/guidance/indevelopment/gid-apg10002
Email: infections@nice.org.uk

For details please see the interim process guide (2017).

For details see appendix C.

GRADE profiles will be used, for details see appendix H.

GRADE profiles will be used, for details see appendix H.

Standard study checklists will be used to critically appraise individual studies.
For details please see the interim process guide (2017). The risk of bias across
all available evidence will be evaluated for each outcome using an adaptation
of the ‘Grading of Recommendations Assessment, Development and
Evaluation (GRADE) toolbox’ developed by the international GRADE working
group http://www.gradeworkinggroup.org/

For details please see the interim process guide (2017).

For details please see the interim process guide (2017).
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XXl

XXIV

XXV

XXVI

XXVII

XXVIII
XXIX

and exploring
(in)consistency

Meta-bias
assessment —
publication bias,
selective reporting
bias

Assessment of
confidence in
cumulative
evidence

Rationale/ context —

Current
management

Describe
contributions of
authors and
guarantor

Sources of
funding/support

Name of sponsor
Roles of sponsor

For details please see the interim process guide (2017).

For details please see the interim process guide (2017).

For details please see the introduction to the evidence review in the guideline.

A multidisciplinary committee developed the guideline. The committee was
convened by NICE and chaired by Dr Tessa Lewis in line with the interim
process guide (2017).

Staff from NICE undertook systematic literature searches, appraised the
evidence, conducted meta-analysis and cost-effectiveness analysis where
appropriate, and drafted the guideline in collaboration with the committee. For
details please see the methods chapter of the full guideline.

Developed and funded by NICE.

Developed and funded by NICE.

NICE funds and develops guidelines for those working in the NHS, public
health, and social care in England.
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Appendix C: Literature search strategy

1 Search format

The search strategy has been designed to cover four UTI protocols and it takes the following format:
Urinary Tract Infections
AND (Named Antibiotics OR Classes of Antibiotics OR Pain Relief OR NSAIDs OR Cranberry
Products OR Alkalinising agents OR Bladder instillations OR Drinking Fluids OR Prescribing
Strategies OR Self Care OR Catheter Removal)
AND (Systematic Reviews OR Randomised Controlled Trials OR Observational Studies)
AND Limits

Note there is an additional search in this format:
Named Antibiotics AND Drug Resistance AND Limits

2 Overview of search results

No. of hits in Position in the
MEDLINE strategy
Search without any limits 65,619 Line 178
Search with limits 14,263 Line 184
Search with limits and Systematic Reviews 2,428 Line 200
Search with limits and RCTs (not SRs) 2,230 Line 217
Search with limits and Observational Studies (not SRs or RCTs) 3,795 Line 240
Search with limits (without SRs, RCTs, Observational) 5,810 Line 241
Named Antibiotics AND Drug Resistance 48,201 Line 257
Named Antibiotics AND Drug Resistance with Limits 20,072 Line 262
3 Contents of the search strategy
Main concepts Coverage Position in strategy
Urinary Tract Infections Urinary tract infections Li 1-20
Cystitis ines -
Vesico-ureteral reflux
Pyelonephritis
Catheter-Related Infections
Bacteriuria
Urosepsis
Urethritis
Named Antibiotics Trimethoprim .
Nitrofurantoin Lines 21-84
Fosfomycin
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Methenamine hippurate
Gentamicin
Amikacin
Tobramycin
Amoxicillin
Ampicillin
Co-amoxiclav
Pivmecillinam
Cefalexin
Cefotaxime
Cefixime
Ceftriaxone
Ciprofloxacin
Ofloxacin
Colistin
Ertapenem
Doxycycline
Septrin
Chloramphenicol
Tazocin
Aztreonam
Temocillin
Tigecycline
Vancomycin
Teicoplanin
Linezolid
Cefuroxime
Cefradine
Ceftazidime
Levofloxacin

Classes of Antibiotics

Aminoglycosides
Penicillins
Cephalosporins
Quinolones
Carbapenems
Tetracyclines

Lines 86-93

Pain Relief

Paracetamol

Ibuprofen

Naproxen

Codeine

Diclofenac

Analgesics

Non-steroidal anti-inflammatory drugs

Lines 96-111

Non-pharmaceutical products

Cranberry products

Barley products
D-Mannose

Lines 113-119

Alkalinising agents

Potassium citrate
Sodium citrate
Sodium bicarbonate

Lines 121-127

Bladder instillations

Chlorhexidine solution
Sodium chloride solution

Lines 129-133

Drinking Fluids

Fluid therapy
Drinking water, beverages, fluids or
liquids

Lines 135-139

Prescribing Strategies

Watchful waiting
No intervention
Active surveillance

Lines 141-160
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Delayed treatment
Prescribing times
Antibiotic prophylaxis

Self Care

Self management
Self care secondary prevention
Catheter removal

Lines 162-176

Systematic Reviews

Meta analysis
Systematic Reviews
Reviews

Lines 185-199

Randomised Controlled Trials

RCTs
Controlled Clinical Trials
Cross over studies

Lines 201-215

Observational Studies

Observational Study
Epidemiologic Studies
Case-Control Studies

Cohort Studies
Cross-Sectional Studies
Controlled Before-After Studies

Lines 218-238

Limits

2006-Current
Exclude Animal studies

Exclude letters, editorials and letters

Lines 179-184

Additional search

Drug resistance

Lines 242-262

4 Key to search operators

/ Medical Subject Heading (MeSH) term

Exp Explodes the MeSH terms to retrieve narrower terms in the hierarchy
Ai Searches the title field

.ab Searches the abstract field

*

Truncation symbol (searches all word endings after the stem)

adjn

Adjacency operator to retrieve records containing the terms within a specified number
(n) of words of each other

5 Search strategy for MEDLINE

Database(s): Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid
MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present

Search Strategy:

# Searches

1  exp urinary tract/

2 exp urinary tract infections/
3 exp cystitis/

4  vesico-ureteral reflux/

5 exp pyelonephritis/

6  exp Urinary Calculi/

7  Urethritis/
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Catheters, Indwelling/
Urinary Catheters/

Urinary Catheterization/
Catheter-Related Infections/

Catheter Obstruction/

(UTI or CAUTI or RUTI or cystitis* or bacteriuria* or pyelonephriti* or pyonephrosi* or pyelocystiti*

or pyuri* or VUR or urosepsis™ or uroseptic* or urosepses™ or urethritis*).ti,ab.

((urin* or renal* or kidney*) adj1 (system* or tract* or calculus or calculi* or stone* or

sepsis*)).ti,ab.

((bladder* or genitourin* or genito urin* or kidney* or pyelo* or renal* or ureter* or ureth* or urin* or

urolog* or urogen*) adj3 (infect* or bacteria* or microbial* or block* or obstruct* or catheter* or

inflamm™)).ti,ab.

((upper or lower) adj3 urin*).ti,ab.

(bladder* adj3 (ulcer* or ulcus)).ti,ab.

(schistosomiasis adj3 (haematobia or hematobia or urin*)).ti,ab.

((vesicorenal® or vesicoureteral* or vesicoureteric* or vesico renal* or vesico ureteral* or vesico
ureteric* or bladder* or cystoureteral® or ureter* or urether* or nephropathy*) adj3 (backflow* or

reflux*)).ti,ab.

or/1-19

Trimethoprim/

(Trimethoprim* or Monotrim*).ti,ab.

Nitrofurantoin/

(Nitrofurantoin* or Genfura* or Macrobid*).ti,ab.
Fosfomycin/

(Fosfomycin* or Phosphomycin* or Fosfocina* or Monuril* or Monurol* or Fomicyt*).ti,ab.
Methenamine/

(Methenamine* or hexamine* or hippurate* or Hiprex*).ti,ab.
Gentamicins/

(Gentamicin* or Cidomycin*).ti,ab.

Amikacin/

(amikacin* or Amikin*).ti,ab.

Tobramycin/

(tobramycin* or Nebcin*).ti,ab.
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3344

139

38919

82884

87091

21980

151

966

7989

576113

6280

14565

2517

2980

1685

2378

1045

2411
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21976
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35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

Amoxicillin/

(Amoxicillin* or Amoxil*).ti,ab.

Ampicillin/

ampicillin*.ti,ab.

Amoxicillin-Potassium Clavulanate Combination/

(co-amoxiclav* or Coamoxiclav* or Amox-clav* or Amoxicillin-Clavulanic Acid* or Amoxicillin-
Potassium Clavulanate Combination* or Amoxi-Clavulanate* or Clavulanate Potentiated

Amoxycillin Potassium* or Clavulanate-Amoxicillin Combination* or Augmentin®).ti,ab.
Amdinocillin Pivoxil/

(pivmecillinam* or Pivamdinocillin* or Selexid*).ti,ab.
Cefalexin/

(Cefalexin* or Cephalexin* or Keflex*).ti,ab.
Cefotaxime/

cefotaxime™.ti,ab.

Cefixime/

(cefixime* or Suprax®).ti,ab.

Ceftriaxone/

(ceftriaxone™ or Rocephin®).ti,ab.

Ciprofloxacin/

(Ciprofloxacin* or Ciproxin*).ti,ab.

Ofloxacin/

(ofloxacin® or Tarivid*).ti,ab.

Colistin/

(Colistin* or Colistimethate* or Colimycin* or Coly-Mycin* or Colymycin* or Colomycin* or

Promixin*).ti,ab.

(Ertapenem* or Invanz*).ti,ab.

Doxycycline/

(Doxycycline* or Efracea™ or Periostat* or Vibramycin*).ti,ab.
Trimethoprim, Sulfamethoxazole Drug Combination/

(Septrin* or Co-trimoxazole* or Cotrimoxazole* or Sulfamethoxazole Trimethoprim Comb* or

Trimethoprim Sulfamethoxazole Comb®).ti,ab.
Chloramphenicol/

(Chloramphenicol* or Cloranfenicol* or Kemicetine* or Kloramfenikol*).ti,ab.
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64 Piperacillin/

65 (Tazocin* or Piperacillin* or Tazobactam®).ti,ab.
66 Aztreonam/

67 (Aztreonam® or Azactam®).ti,ab.
68 (Temocillin* or Negaban*).ti,ab.
69 (Tigecycline* or Tygacil*).ti,ab.
70 Vancomycin/

71 (Vancomycin* or Vancocin®).ti,ab.
72 Teicoplanin/

73 (Teicoplanin* or Targocid*).ti,ab.
74 Linezolid/

75 (Linezolid* or Zyvox*).ti,ab.

76 Cefuroxime/

77 (Cefuroxime* or Cephuroxime™ or Zinacef* or Zinnat* or Aprokam®).ti,ab.

78 Cefradine/

79 (Cefradine* or Cephradine* or Nicef*).ti,ab.
80 Ceftazidime/

81 (Ceftazidime* or Fortum* or Tazidime™*).ti,ab.
82 Levofloxacin/

83 (Levofloxacin* or Evoxil* or Tavanic*).ti,ab.
84 or/21-83

85 20 and 84

86 exp aminoglycosides/

87 exp penicillins/

88 exp cephalosporins/

89 exp quinolones/

90 exp Carbapenems/

91 exp Tetracyclines/

(Aminoglycoside* or Penicillin* or Cephalosporin* or Quinolone* or Carbapenem* or

92
Tetracycline*).ti,ab.

93 0r/86-92

94 20 and 93
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95 Anti-Infective Agents, Urinary/

96 Acetaminophen/

97 (paracetamol* or acetaminophen* or Panadol* or perfalgan* or calpol*).ti,ab.

98 Ibuprofen/

(ibuprofen* or arthrofen* or ebufac* or rimafen* or brufen* or calprofen* or feverfen* or nurofen* or

99
orbifen*).ti,ab.

100 Naproxen/

101 (Naproxen* or Naprosyn* or Stirlescent*).ti,ab.
102 Codeine/

103 (codeine* or Galcodine*).ti,ab.

104 Diclofenac/

(Diclofenac* or Voltarol* or Dicloflex* or Econac* or Fenactol* or Volsaid* or Enstar* or Diclomax*

105
or Motifene* or Rhumalgan* or Pennsaid*).ti,ab.

106 (nsaid* or analgesic*).ti,ab.

107 ((nonsteroid* or non steroid*) adj3 (anti inflammator* or antiinflammator®)).ti,ab.

108 analgesics/

109 exp analgesics, non-narcotic/

110 analgesics, short-acting/

111 or/96-110

112 20 and 111

113 Vaccinium macrocarpon/

114 (cranberry™ or cranberries™ or vaccinium macrocarpon®).ti,ab.
115 Hordeum/

116 (barley* or hordeum®).ti,ab.

117 Mannose/

118 (mannose™ or d-mannose* or dmannose*).ti,ab.
119 or/113-118

120 20 and 119

121 potassium citrate/

122 (potassium citrate* or Effercitrate*).ti,ab.

123 (sodium citrate* or Cymalon* or Cystocalm* or Micolette* or Micralax*).ti,ab.

124 sodium bicarbonate/
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125 (sodium bicarbonate* or S-Bicarb* or SodiBic* or Thamicarb* or Polyfusor*).ti,ab. 5477
((alkalizer* or alkalinisation* or alkalinization* or alkalinising or alkalinizing) adj3 (drug* or agent* or
therap*)).ti,ab. 191

127 or/121-126 10890

128 20 and 127 1049

129 Chlorhexidine/ 7123

130 ((chlorhexidine or sodium chloride*) adj3 (solution* or diluent* or instillation* or intravesical*)).ti,ab. 3327

131 Administration, Intravesical/ 3418
132 (bladder* adj3 (instillat* or drug admin*)).ti,ab. 540
133 0r/129-132 13618
134 20 and 133 1976
135 Drinking/ or Drinking Behavior/ 19308
136 Fluid therapy/ 17515
137 exp Beverages/ 114331

((water* or fluid* or liquid* or beverage* or drinks) adj3 (consumption* or consume* or consuming*
138 80871
or intake* or drink* or hydrat* or rehydrat*)).ti,ab.

139 or/135-138 210996
140 20 and 139 6845
141 watchful waiting/ 2278
142 Antibiotic Prophylaxis/ 11779
143 "no intervention*".ti,ab. 6125
144 (watchful* adj2 wait*).ti,ab. 2077
145 (wait adj2 see).ti,ab. 1225
146 (active* adj2 surveillance*).ti,ab. 5705
147 (expectant* adj2 manage*).ti,ab. 2738

((prescription* or prescrib*) adj4 ("red flag" or strateg* or appropriat® or inappropriat* or
unnecessary or defer* or delay* or no or non or behaviour® or behavior* or optimal or optimi* or
reduc* or decreas* or declin* or rate* or improv* or postcoital* or postcoitus* or postsex* or
148 25168
postintercourse* or post coital* or post coitus* or post sex* or post intercourse* or night* or
nocturnal* or prophylaxis* or prophylactic* or prevent* or preoperative* or pre operative* or

perioperative* or peri operative* or postoperative* or post operative*)).ti,ab.
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*1 *N *N

((misuse* or "mis-use*" or overuse* or "over-use*" or "over-prescri*" or abuse*) adj4 (bacter* or

149 antibacter* or anti-bacter* or "anti bacter*" or antimicrobial or anti-microbial or "anti microbial" or

antibiot* or anti-biot* or "anti biot*")).ti,ab.
150 ((delay* or defer*) adj3 (treat* or therap* or interven®)).ti,ab.
151 or/141-150
152 anti-infective agents/ or exp anti-bacterial agents/ or exp anti-infective agents, local/
153 (antibacter* or anti-bacter* or antibiot* or anti-biot* or antimicrobial* or anti-microbial*).ti,ab.
154 152 or 153

(postcoital* or postcoitus* or postsex* or postintercourse* or post coital* or post coitus* or post
sex* or post intercourse* or night* or nocturnal* or delay* or defer* or back-up* or backup* or

155 immediate* or rapid* or short* or long* or standby or "stand by" or rescue or escalat* or "de-
escalat*" or (prescribing adj strateg*) or "red flag*" or prevent* or prophylaxis* or

prophylactic*).ti,ab.
156 Coitus/
157 Inappropriate prescribing/
158 or/155-157
159 154 and 158
160 151 or 159
161 20 and 160
162 Self Care/ or self medication/
163 ((self or selves or themsel*) adj4 (care or manag®)).ti,ab.
164 Secondary Prevention/
165 Hygiene/
166 Baths/
167 Soaps/

((postcoital* or postcoitus™® or postsex* or postintercourse* or post coital* or post coitus* or post
sex* or post intercourse* or postmicturit* or micturit* or postmicturat* or micturat* or urinat* or
168 defecat® or toilet* or lavatory or lavatories or perineal* or perineum*) adj3 (prophylaxis* or
prophylactic* or treatment* or wipe* or wiping or hygiene* or hygienic* or clean* or douche* or
douching® or bath* or soap* or wash* or shower*)).ti,ab.
169 (second* adj3 prevent*).ti,ab.

170 or/162-169

171 20 and 170
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172 or/8-10
173 Device Removal/

174 172 and 173

(Catheter* adj3 (care* or removal* or removing* or remove* or "take* out" or "taking out" or

175

change* or changing* or clean* or wash* or bath* or hygiene* or hygienic*)).ti,ab.

176 174 or 175

177 20 and 176

178 85 0r 94 or 95 or 112 or 120 or 128 or 134 or 140 or 161 or 171 or 177

179 limit 178 to yr="2006 -Current"
180 limit 179 to english language
181 Animals/ not (Animals/ and Humans/)

182 180 not 181

183 limit 182 to (letter or historical article or comment or editorial or news)

184 182 not 183

185 Meta-Analysis.pt.

186 Meta-Analysis as Topic/

187 Network Meta-Analysis/

188 Review.pt.

189 exp Review Literature as Topic/

190 (metaanaly* or metanaly* or (meta adj3 analy*)).ti,ab.
191 (review* or overview®).ti.

192 (systematic* adj5 (review* or overview*)).ti,ab.

193 ((quantitative* or qualitative*) adj5 (review* or overview*)).ti,ab.

194 ((studies or trial*) adj2 (review* or overview*)).ti,ab.
195 (integrat* adj3 (research or review* or literature)).ti,ab.
196 (pool* adj2 (analy* or data)).ti,ab.

197 (handsearch* or (hand adj3 search*)).ti,ab.

198 (manual* adj3 search*).ti,ab.

199 or/185-198

200 184 and 199

201 Randomized Controlled Trial.pt.

202 Controlled Clinical Trial.pt.
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203 Clinical Trial.pt.

204 exp Clinical Trials as Topic/

205 Placebos/

206 Random Allocation/

207 Double-Blind Method/

208 Single-Blind Method/

209 Cross-Over Studies/

210 ((random* or control* or clinical*) adj3 (trial* or stud*)).ti,ab.
211 (random* adj3 allocat*).ti,ab.

212 placebo®.ti,ab.

213 ((singl* or doubl* or trebl* or tripl*) adj (blind* or mask*)).ti,ab.

214 (crossover* or (cross adj over*)).ti,ab.
215 or/201-214

216 184 and 215

217 216 not 200

218 Observational Studies as Topic/

219 Observational Study/

220 Epidemiologic Studies/

221 exp Case-Control Studies/

222 exp Cohort Studies/

223 Cross-Sectional Studies/

224 Controlled Before-After Studies/

225 Historically Controlled Study/

226 Interrupted Time Series Analysis/
227 Comparative Study.pt.

228 case control*.ti,ab.

229 case series.ti,ab.

230 (cohort adj (study or studies)).ti,ab.
231 cohort analy*.ti,ab.

232 (follow up adj (study or studies)).ti,ab.
233 (observational adj (study or studies)).ti,ab.

234 longitudinal.ti,ab.
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235 prospective.ti,ab. 454707
236 retrospective.ti,ab. 381342
237 cross sectional.ti,ab. 245513
238 or/218-237 3929955
239 184 and 238 5469
240 239 not (200 or 216) 3795
241 184 not (200 or 216 or 240) 5810
242 exp Drug Resistance, Bacterial/ 72249
243 exp Drug Resistance, Multiple/ 28752
244 ((bacter™ or antibacter* or anti-bacter* or "anti bacter*") adj4 (resist* or tolera*)).ti,ab. 34156
245 ((antibiot* or anti-biot* or "anti biot*") adj4 (resist* or tolera*)).ti,ab. 42316
246 (multi* adj4 drug* adj4 (resist* or tolera*)).ti,ab. 12134
247 (multidrug* adj4 (resist* or tolera*)).ti,ab. 38335
248 (multiresist* or multi-resist* or "multi resist*").ti,ab. 6214
249 ((microb* or antimicrob* or anti-microb* or "anti microb*") adj4 (resist* or tolera*)).ti,ab. 22368
250 (superbug* or super-bug* or "super bug*").ti,ab. 448
251 Superinfection/ 1644

(superinvasion* or super-invasion* or "super invasion*" or superinfection* or super-infection* or
252 5185
"super infection*").ti,ab.

253 R Factors/ 4157
254 "r factor*".ti,ab. 3648
255 (resist* factor* or "r plasmid*" or resist* plasmid*).ti,ab. 5218
256 or/242-255 180317
257 84 and 256 48201
258 limit 257 to yr="2006 -Current" 25203
259 limit 258 to english language 23256
260 259 not 181 20939
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Appendix D: Study flow diagram

6,695 references in search

6,510 references excluded
at 1st sift

\ 4

3 additional references

\ 4

identified outside of the
search

\ 4

188 references included at
1st sift

143 references excluded at
2nd sift

\ 4

\ 4

45 references included at
2nd sift

—p| 26 references not prioritised

\ 4

19 references included in
guideline
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Appendix E: Evidence prioritisation

Which non-pharmacological interventions are effective?

Wing et al. 2008
Wing et al. 2015

Urinary alkalisation - =
Which non-antimicrobial pharmacological interventions are effective?
Ibuprofen =

Cranberry —

Bleidorn et al. 2010
Gagyor et al. 2015

Which antibiotic prescribing strategies are effective (including back-up antibiotics)?
Delayed antibiotics - Little et al. 2010
Is an antibiotic effective?
Antibiotics versus placebo Falagas et al. 2009

Smaill et al. 2015

Ferry et al. 2004
Kazemier et al. 2015

Zalmanovici-Trestioreanu
etal. 2015

Which antibiotic is most effective?
Falagas et al. 2010 —
Fitzgerald et al. 2012
Guinto et al. 2010
Rafalsky et al. 2006
Zalmanovici-Trestioreanu
etal. 2010

What is the optimal dosage, duration and route of administration of antibiotic?

Antibiotics versus different antibiotics

© NICE 2018. All rights reserved. Subject to Notice of rights.

Dante et al. 2013
Jepson et al. 2009

O’Kane et al. 2016

de Bont et al. 2015

Fasugba et al. 2015

Angelescu et al. 2016
Dull et al. 2014
Falagas et al. 2010
Falagas et al. 2014
Huttner et al. 2015
Knotterus et al. 2012
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Madden et al. 2015

Bryce et al. 2016
Cai et al. 2012
Cai et al. 2015

Costelloe et al. 2010

Ferry et al. 2007

Ceran et al. 2010
Gupta et al. 2007
Vachhani et al. 2015
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Dosage - — - -

Course length Fitzgerald et al. 2012 - Bayrak et al. 2007
Guinto et al. 2010 Estebanez et al. 2009
Lutters et al. 2008 Gupta et al. 2007
Michael et al. 2003 Haghighi et al. 2010

Milo et al. 2005 Hooton et al. 2012

Smaill et al. 2015 Lumbiganon et al. 2009
Widmer et al. 2015 Usta et al. 2011
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Appendix G: Quality assessment of included studies

G.1 Cranberry products

Table 4: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes Yes

Was the assignment of patients to treatments randomised? Yes Yes
Were patients, health workers and study personnel blinded? Yes Yes
Were the groups similar at the start of the trial? Unclear? Unclearad
Aside from the experimental intervention, were the groups treated equally? Nob Yes
Were all of the patients who entered the trial properly accounted for at its conclusion? No¢ No¢

How large was the treatment effect? See GRADE profiles
How precise was the estimate of the treatment effect? See GRADE profiles
Can the results be applied in your context? (or to the local population) Unclearc Yes

aWomen in the placebo group had a greater proportion of women classified as gravida 1 or 2.

b Some subjects were followed up for longer due to poor tolerance, but not well reported.

¢ Significant dropout (>10%), contributing to attrition bias and unable to determine whether this has led to over/underestimation of effect; not ITT analysis.
4 Non-significant differences in ethnicity, co-morbid conditions, smokers, alcohol use and drug use.

G.2 Oral analgesia

Table 5: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes Yes
Was the assignment of patients to treatments randomised? Yes Yes
Were patients, health workers and study personnel blinded? Yes Yes
Were the groups similar at the start of the trial? No?2 Yes
Aside from the experimental intervention, were the groups treated equally? Yes Yes
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Were all of the patients who entered the trial properly accounted for at its conclusion? Yes Yes
How large was the treatment effect? See GRADE profiles
How precise was the estimate of the treatment effect? See GRADE profiles
Can the results be applied in your context? (or to the local population) Yes Yes

a Significant differences in previous episodes of urinary tract infection and mean score of impairment at inclusion, between both groups

G.3 Antibiotics in non-pregnant women

Table 6: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question? Yes Yes
Did the authors look for the right type of papers? Yes Yes Yes Yes Yes Yes
Do you think all the important, relevant studies were Yes Yes Yes Yes Yes Yes
included?

Did the review’s authors do enough to assess the quality Yes Yes Yes Yes Yes Yes

of the included studies?

If the results of the review have been combined, was it Yes Yes Yes Yes Yes Yes
reasonable to do so?

What are the overall results of the review? See GRADE profiles

How precise are the results? See GRADE profiles

Can the results be applied to the local population? Yes Yes Yes Unclear@ Yes Yes

Were all important outcomes considered? Yes Yes Yes Yes Yes Yes

Are the benefits worth the harms and costs? See GRADE profiles

aOnly data in non-pregnant women was represented in forest plots, therefore unable to assess other outcomes reported in different populations described in the
review.
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Table 7: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue?

Was the assignment of patients to treatments randomised? Unclear? Yes Yes
Were patients, health workers and study personnel blinded? Unclear? Yes No
Were the groups similar at the start of the trial? Unclearb Yes Yes
Aside from the experimental intervention, were the groups treated equally? Yes Yes Yes
Were all of the patients who entered the trial properly accounted for at its No¢ Yes Yes
conclusion?

How large was the treatment effect? See GRADE profiles

How precise was the estimate of the treatment effect? See GRADE profiles

Can the results be applied in your context? (or to the local population) Yes Yes Yes
Were all clinically important outcomes considered? Yes Yes Yes
Are the benefits worth the harms and costs? See GRADE profiles

a Authors report blinding however method of randomisation/allocation not reported
bBaseline characteristics were not reported

¢ Significant dropout (>10%), contributing to attrition bias and unable to determine whether this has led to over/underestimation of effect; not Intention to treat
analysis

G.4 Antibiotics in pregnant women

Table 8: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question?

Did the authors look for the right type of papers? Yes Yes Yes
Do you think all the important, relevant studies were included? Yes Yes Yes
Did the review’s authors do enough to assess the quality of the included studies? Yes Yes Yes
If the results of the review have been combined, was it reasonable to do so? Yes Yes Yes
What are the overall results of the review? See GRADE profiles
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How precise are the results? See GRADE profiles
Can the results be applied to the local population? Yes Yes Yes
Were all important outcomes considered? Yes Yes Yes
Are the benefits worth the harms and costs? See GRADE profiles

Table 9: Overall risk of bias/quality assessment — randomised controlled trials (RCT checklist)

Did the trial address a clearly focused issue? Yes

Was the assignment of patients to treatments randomised? Yes

Were patients, health workers and study personnel blinded? Yes

Were the groups similar at the start of the trial? No?2

Aside from the experimental intervention, were the groups treated equally? Yes

Were all of the patients who entered the trial properly accounted for at its conclusion? YesP

How large was the treatment effect? See GRADE profiles
How precise was the estimate of the treatment effect? See GRADE profiles
Can the results be applied in your context? (or to the local population) Yes

Were all clinically important outcomes considered? Yes

Are the benefits worth the harms and costs? See GRADE profiles

a Current smoker status was significantly different between the nitrofurantoin group (8%) and placebo group (11%), p=0.004
b Study reported results according to an intention to treat analysis

G.5 Antibiotics in older people

Table 10: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Did the review address a clearly focused question? Yes
Did the authors look for the right type of papers? Yes
Do you think all the important, relevant studies were included? Yes
Did the review’s authors do enough to assess the quality of the included studies? Yes
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If the results of the review have been combined, was it reasonable to do so? Yes
What are the overall results of the review? See GRADE profiles
How precise are the results? See GRADE profiles
Can the results be applied to the local population? Yes
Were all important outcomes considered? Yes
Are the benefits worth the harms and costs? See GRADE profiles

G.6 Antibiotics in children

Table 11: Overall risk of bias/quality assessment — systematic reviews (SR checklist)

Yes Yes

Did the review address a clearly focused question?

Did the authors look for the right type of papers? Yes Yes
Do you think all the important, relevant studies were included? Yes Unclear®
Did the review’s authors do enough to assess the quality of the included studies? Yes Yes
If the results of the review have been combined, was it reasonable to do so? Yes Yes
What are the overall results of the review? See GRADE profiles
How precise are the results? See GRADE profiles
Can the results be applied to the local population? Unclear? Unclear?
Were all important outcomes considered? Yes Yes
Are the benefits worth the harms and costs? See GRADE profiles

a All of the studies were rated unclear risk of bias; most of evidence was very low to low quality evidence
b Data limits of the search meant they did not identify studies published prior to 2006
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Appendix H: GRADE profiles

H.1 Cranberry products

Table 12: GRADE profile — cranberry capsules versus placebo in pregnant women with asymptomatic bacteriuria

Quality assessment No of patients Effect
Quality (Importance
s?uod?efs Design RLsi::f Inconsistency|Indirectness|imprecision cons?:it;‘fartions C(P:;apnslﬁ;rsy Placebo ggl.,zt"}'f) Absolute
Tolerability (follow-up 7 months; assessed with: Gastrointestinal intolerance?)
12 randomised  [serious® |N/A serious* serious® none 13/17 12/22 No summary 218 more per 1000 ®000 | CRITICAL
trials (76.5%) (54.5%)| statistic reported | (from 65 fewer to 671 | VERY
NICE analysis more) Low
RR 1.40 (0.88 to
2.23)°
Compliance (medicines adherence) (follow-up 7 months; assessed with: Achieved at least 75% compliance)
12 randomised  [serious® |N/A serious* very none 11/16 17/22 No summary 85 fewer per 1000 ®000 | CRITICAL
trials serious’ (68.8%) (77.3%)| statistic reported | (from 309 fewer to 255| VERY
NICE analysis more) LOowW
RR 0.89 (0.6 to
1.33)%
Preterm delivery <37 week (follow-up 7 months)
12 randomised serious®  [N/A serious* very none 114 2/19 No summary 34 fewer per 1000 @000 | CRITICAL
trials serious’ (7.1%) (10.5%)| statistic reported | (from 98 fewer to 606 | VERY
NICE analysis more) LOW
RR 0.68 (0.07 to
6.76)°
Low birth weight <2500g (follow-up 7 months)
12 randomised serious®  [N/A serious* very none 114 119 No summary |19 more per 1000 (from| @000 | CRITICAL
trials serious’ (7.1%) (5.3%) | statistic reported | 48 fewer to 994 more) | VERY
NICE analysis Low
RR 1.36 (0.09 to
19.88)°
1 min Apgar score <7 (follow-up 7 months)
12 randomised  |serious®  [N/A serious* very none 3/14 0/19 No summary - ®000 | CRITICAL
trials serious’ (21.4%) (0%) | statistic reported VERY
NICE analysis Low
RR 9.33 (0.52 to
167.36)°

5 min Apgar score <9 (follow-up 7 months)
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Quality assessment No of patients Effect
Quality (Importance
No of . Risk of . . o, Other Cranberry Relative
studies Design bias Inconsistency|Indirectness|imprecision considerations capsules Placebo (95% Cl) Absolute
12 randomised  |serious®  [N/A serious* very none 2/14 No summary - ®000 | CRITICAL
trials serious’ (14.3%) (0%) | statistic reported VERY
NICE analysis Low
RR 6.67 (0.34 to
128.86)°
Admission to neonatal intensive care unit (follow-up 7 months)
12 randomised serious®  [N/A serious* very none 214 No summary |90 more per 1000 (from| @000 | CRITICAL
trials serious’ (14.3%) (5.3%) | statistic reported |38 fewer to 1000 more)| VERY
NICE analysis LOW
RR 2.71 (0.27 to
27.05)°
Abbreviations: Cl, Confidence interval; N/A, Not applicable; RR, Risk ratio
" Gastrointestinal intolerance included: nausea, constipation, vomiting, heartburn, loss of appetite, diarrhoea and, stomach ache
2Wing et al. 2015
3 Downgraded 1 level - high dropout rate may influence the outcome
4 Downgraded 1 level - 25% of the study population had a history of urinary tract infection
5 Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with cranberry capsules
8 Calculated by NICE
" Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 13: GRADE profile — cranberry juice drink versus placebo juice drink in pregnant women with asymptomatic bacteriuria
Quality assessment No of patients Effect
Quality Importance
No of . Risk of . . o Other Cranberry Relative
studies Design bias Inconsistency|Indirectness|imprecision T ] o S juice Placebo| (95% Cl) Absolute
Incidence of urinary tract infection (follow-up 6 weeks)
1 randomised |very N/A serious® very none 4/58 7/63 p=0.71 42 fewer per 1000 | @000 | CRITICAL
trials serious? serious* (6.9%) [(11.1%)] Incidence ratio in cranberry juice | (from 90 fewer to 112| VERY
group 0.59 (0.22 to1.60), placebo more) LOW
group - 1.0.
NICE analysis
RR 0.62 (0.19 to 2.01)°
Incidence of asymptomatic bacteriuria (follow-up 6 weeks)
1 randomised |very N/A serious® very none - Incidence ratio in cranberry juice group 0.43 (0.14 @000 | CRITICAL
trials serious? serious* t01.39), placebo group - 1.0. VERY
NICE analysis couldn’t be performed as absolute figures LOW
were not reported
Incidence of Pyelonephritis (follow-up 6 weeks; assessed with: add incidence ratio)
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other Cranberry Relative
studies Design bias Inconsistency(indirectness|imprecision considerations juice Placebo| (95% Cl) Absolute
11 randomised |very N/A serious® very none 2/58 1/63 No summary statistic reported 19 more per 1000 | @000 | CRITICAL
trials serious? serious* (3.4%) (1.6%) (from 13 fewer to 354 VERY
NICE analysis more) Low
RR 2.17 (0.2 to 23.33)°
Preterm delivery <37 week (follow-up 6 weeks)
17 randomised |very N/A serious® very none 6/55 4/57 No summary statistic reported 39 more per 1000 | @000 | CRITICAL
trials serious? serious* (10.9%) (7%) (from 38 fewer to 295 VERY
NICE analysis more) Low
RR 1.55 (0.46 to 5.21)°
Preterm delivery <34 week (follow-up 6 weeks)
1 randomised |very N/A serious® very none 2/58 2/67 Only p-value reported 5 more per 1000 (from| @000 | CRITICAL
trials serious? serious* (3.4%) (3%) p=0.73 25 fewer to 207 more)| VERY
NICE analysis LOwW
RR 1.16 (0.17 to 7.94)°
Low birth weight (follow-up 6 weeks)
17 randomised |very N/A serious® very none 4/58 2/63 Only p-value reported 37 more per 1000 | @000 |CRITICAL®
trials serious? serious* (6.9%) (3.2%) p=0.72 (from 19 fewer to 331 | VERY
NICE analysis more) Low
RR 2.17 (0.41 to 11.42)°
1 min Apgar score <7 (follow-up 6 weeks)
1 randomised |very N/A serious® very none 3/53 2/57 Only p-value reported 21 more per 1000 | @000 | CRITICAL
trials serious? serious* (5.7%) (3.5%) p=0.52 (from 25 fewer to 291 | VERY
NICE analysis more) Low
RR 1.61 (0.28 to 9.28)°
5 min Apgar score <9 (follow-up 6 weeks)
1 randomised |very N/A serious® very none 4/58 5/63 Only p-value reported 17 fewer per 1000 | @000 | CRITICAL
trials serious? serious* (6.9%) (7.9%) p=1.0 (from 62 fewer to 141 | VERY
NICE analysis more) LOwW
RR 0.79 (0.22 to 2.78)°
Admission to neonatal intensive care unit (follow-up 6 weeks)
17 randomised |very N/A serious® very none 3/53 6/57 Only p-value reported 48 fewer per 1000 | @000 | CRITICAL
trials serious? serious* (5.7%) [(10.5%) p=0.51 (from 91 fewer to 109 | VERY
NICE analysis more) Low
RR 0.54 (0.14 to 2.04)°
Compliance rates (follow-up 6 weeks)
17 randomised |very N/A serious® very none 3/58 6/63 Only p-value reported 44 fewer per 1000 | @000 | CRITICAL
trials serious? serious* (5.2%) | (9-5%) p=0.45 (from 82 fewer to 102 | VERY
NICE analysis more) LOow

RR 0.54 (0.14 to 2.07)°
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other Cranberry Relative
studies Design bias Inconsistency|Indirectness|imprecision considerations juice Placebo| (95% Cl) Absolute
Abbreviations: Cl, Confidence interval; N/A, Not applicable; RR, Risk ratio
" Wing et al. 2008
2 Downgraded 2 levels - very serious methodological flaws, including high attrition and different baseline characteristics of intervention and comparator group
3Downgraded by 1 level - PICO did not fully reflect that stated in the review protocol
4 Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
5 Calculated by NICE
5 Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit/harm with cranberry
Oral analgesia
Table 14: GRADE profile — ibuprofen versus fosfomycin in non-pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of . Risk of n . - Other . Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations Ibuprofen|Fosfomycin (95% Cl) Absolute
Women on antibiotics for urinary tract infection during follow-up (follow-up 12 months)
17 randomised |no serious|N/A no serious no serious none 75/241 30/243 |MD 18.8 higher (11.6 to| 188 more per 1000 PPDD CRITICAL
trials risk of indirectness  |imprecision (31.1%) | (12.3%) 25.9 higher) (from 89 more to 333 HIGH
bias p<0.001 more)
NICE analysis
RR 2.52 (1.72 t0 3.7)?
Mean symptom burden day 0-4 (follow-up 12 months; Better indicated by lower values)
1 randomised [no serious [N/A no serious serious® none 241 243 ®®®0 | CRITICAL
trials risk of indirectness MD 3.0 higher (1.9 to 4.2 higher) MODERATE|
bias Ibuprofen: mean (SD) 13.1 (7.1), fosfomycin:
mean (SD) 10.1 (5.9); p<0.001.
Mean symptom burden day 0-7 (follow-up 12 months; Better indicated by lower values)
1 randomised [no serious|N/A no serious serious® none 241 243 BDDO CRITICAL
trials risk of indirectness MD 5.3 higher (3.5 to 7 higher) MODERATE
bias Ibuprofen, mean (SD) 17.3 (11.0); fosfomycin,
mean (SD) 12.1 (8.2); p<0.001.
Serious adverse effects, probably drug related (follow-up 12 months)
1 randomised |no serious [N/A no serious very serious* [none 1/241 0/243 MD 0.4 higher (0.4 lower to 1.2 higher) @00 CRITICAL
trials risk of indirectness (0.41%) (0%) p=0.32 LOwW
bias NICE analysis
RR 3.02 (0.12 to 73.88)?

Patients reporting serious adverse events (follow-up 12 months)
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Quality assessment No of patients Effect
Quality |Importance
s:‘u%:gs Design R;’SiI;SOf Inconsistency| Indirectness | Imprecision cons%:;:ions Ibuprofen|Fosfomycin g%loztgﬁ Absolute
11 randomised [no serious|N/A no serious very serious* |none 4/241 0/243 MD 0.4 higher (0.4 lower to 1.2 higher) @D00 CRITICAL
trials risk of indirectness (1.7%) (0%) p=0.6 LOW
bias NICE analysis
RR 9.07 (0.49 to 167.63)?
Patients reporting adverse events (follow-up 12 months)
11 randomised [no serious|N/A no serious serious® none 42/241 57/243 MD 6.0 lower (13.2 61 fewer per 1000 DDDO CRITICAL
trials risk of indirectness (17.4%) | (23.5%) lower to 1.1 higher) [(from 113 fewer to 14 [MODERATE
bias p=0.12 more)
NICE analysis
RR 0.74 (0.52 to 1.06)?
All recurrent urinary tract infection until day 28 (follow-up 12 months)
17 randomised |no serious|N/A no serious very serious* [none 27/241 34/243 |MD 2.8 lower (8.7 lower| 28 fewer per 1000 ®P00 CRITICAL
trials risk of indirectness (11.2%) (14%) to 3.1 higher) (from 70 fewer to 39 LOW
bias p=0.41 more)
NICE analysis
RR 0.80 (0.5 to 1.28)?
Recurrence of urinary tract infection (day 15 - 28) (follow-up 12 months)
17 randomised |no serious|N/A no serious serious® none 14/241 27/243 MD 5.3 lower (10.2to | 53 fewer per 1000 @PDO CRITICAL
trials risk of indirectness (5.8%) (11.1%) 0.4 lower) (from 3 fewer to 80 |MODERATE
bias p=0.049 fewer)
NICE analysis
RR 0.52 (0.28 to 0.97)?
Pyelonephritis (follow-up 12 months)
17 randomised |no serious|N/A no serious very serious* [none 5/241 1/243 MD 1.7 higher (0.3 lower| 17 more per 1000 ®D00 CRITICAL
trials risk of indirectness (2.1%) (0.41%) to 3.6 higher) (from 2 fewer to 172 LOW
bias p=0.12 more)
NICE analysis
RR 5.04 (0.59 to 42.83)?
Febrile urinary tract infection (day 0 to 7) (follow-up 12 months)
17 randomised |no serious |N/A no serious very serious* [none 3/241 0/243  [MD 1.2 higher (0.2 lower| - @®®00 | CRITICAL
trials risk of indirectness (1.2%) (0%) to 2.6 higher)p=0.12 LOW
bias NICE analysis
RR 7.06 (0.37 to
135.91)?
Patients without worsening symptoms at day 4 (follow-up 12 months)
1 randomised [no serious|N/A no serious serious® none 91/234 129/229 Only p value reported | 175 fewer per 1000 D@0 CRITICAL
trials risk of indirectness (38.9%) | (56.3%) p<0.001 (from 242 fewer to 99 [MODERATE
bias NICE analysis fewer)
RR 0.69 (0.57 to 0.84)?
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patient, fosfomycin: 1.11 antibiotic treatment
courses per patient; p<0.001.

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other . Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations Ibuprofen|Fosfomycin (95% Cl) Absolute
Patients without worsening symptoms at day 7 (follow-up 12 months)
17 randomised |no serious|N/A no serious serious’ none 163/232 | 129/229 Only p value reported | 141 more per 1000 ODDO CRITICAL
trials risk of indirectness (70.3%) | (56.3%) p=0.004 (from 45 more to 248 [MODERATE
bias NICE analysis more)
RR 1.25 (1.08 to 1.44)?
Mean activity impairment assessment day 0 to 7 (follow-up 12 months; Better indicated by lower values)
17 randomised |no serious|N/A no serious serious® none 241 243 MD 10.8 higher (7.1 to 14.6 higher) Cele) CRITICAL
trials risk of indirectness Ibuprofen: mean (SD) 30.3 (24.5), fosfomycin: [MODERATE
bias mean (SD) 19.5 (16.7); p<0.001.
Antibiotic treatment course per patient (women with positive urine culture) (follow-up 12 months; Better indicated by lower values)
1 randomised [no serious|N/A no serious serious® none 360 @DDO CRITICAL
trials risk of indirectness MD 58.5 lower (49.8 to 67 lower) MODERATE|
bias Ibuprofen: 0.49 antibiotic treatment courses per
patient, fosfomycin: 1.18 antibiotic treatment
courses per patient; p<0.001.
Antibiotic treatment course per patient (women with negative urine culture) (follow-up 12 months; Better indicated by lower values)
1 randomised [no serious|N/A no serious serious® none 111 @DDO CRITICAL
trials risk of indirectness MD 90.7 lower (74.3 to 99.9 lower) MODERATE
bias Ibuprofen: 0.10 antibiotic treatment courses per

Abbreviations: Cl, confidence interval; MD, mean difference; RR, risk ratio; N/A, Not applicable

" Gagyor et al. 2015
2 Calculated by NICE
3 Downgraded 1 level - at a default minimal important difference (MID) of 0.5 SD of comparator (fosfomycin), data are consistent with no meaningful difference or appreciable harm with fosfomycin
4 Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
® Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with fosfomycin

5 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with fosfomycin

" Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with ibuprofen

8 Downgraded 1 level — not assessable

Table 15: GRADE profile — ibuprofen versus ciprofloxacin in non-pregnant women

Quality assessment

No of patients

Effect

Quality

No of
studies

Design

bias

Risk of

Inconsistency| Indirectness

Imprecision

Other

considerations

Ibuprofen

Ciprofloxacin

Relative

(95% Cl) Absolute

Importance

Symptom resolution at day 4 (follow-up mean 28 days)
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ciprofloxacin, mean (SD) — 0.2 (0.39);
p-value 0.279

Quality assessment No of patients Effect
Quality (Importance
No of . Risk of . . . Other . . Relative
studies Design bias Inconsistency| Indirectness |Imprecision considerations Ibuprofen|Ciprofloxacin (95% Cl) Absolute
11 randomised |[serious? |N/A no serious very none 21/36 17/33 Only p value |67 more per 1000 (from 134| @000 | CRITICAL
trials indirectness serious® (58.3%) (51.5%) reported fewer to 381 more) VERY
p =0.744 LOW
NICE analysis
RR 1.13 (0.74
to 1.74)*
Symptom resolution at day 7 (follow-up 28 days)
17 randomised |serious? [N/A no serious serious® none 27/36 20/33 Only p value |145 more per 1000 (from 67| ®@®00 | CRITICAL
trials indirectness (75%) (60.6%) reported fewer to 442 more) LOW
p=0.306
NICE analysis
RR 1.24 (0.89
to 1.73)*
Total symptom course at day 4 (follow-up 28 days; Better indicated by lower values)
1 randomised |[serious? |N/A no serious serious® none 39 38 MD 0.3 lower (1.1 lower to 0.5 higher)* ®®00 | CRITICAL
trials indirectness Ibuprofen, mean (SD) — 1 (1.42); LOW
ciprofloxacin, mean (SD) — 1.3 (1.9);
p = 0.406
Total symptom course at day 7 (follow-up 28 days; Better indicated by lower values)
17 randomised |serious? [N/A no serious serious® none 36 33 MD 0.1 higher (0.41 lower to 0.61 higher)* | ®@®00 | CRITICAL
trials indirectness Ibuprofen, mean (SD) — 0.7 (1.26), LOW
ciprofloxacin, mean (SD) — 0.6 (0.86);
p=0.816
Second prescription day 0 to 9 (follow-up 28 days)
17 randomised |serious? [N/A no serious serious’ none 12/36 6/33 Only p value |151 more per 1000 (from 40| @®00 | CRITICAL
trials indirectness (33.3%) (18.2%) reported fewer to 605 more) LOW
p=0.247
NICE analysis
RR 1.83 (0.78
to 4.33)*
Severity of dysuria at day 4 (follow-up 28 days; Better indicated by lower values)
1 randomised |[serious? |N/A no serious serious® none 36 33 MD 0.10 lower (0.48 lower to 0.28 higher)* | ®®00 | CRITICAL
trials indirectness Ibuprofen, mean (SD) — 0.4 (0.69), LOW
ciprofloxacin, mean (SD) — 0.5 (0.91);
p-value 0.508
Severity of dysuria at day 7 (follow-up 28 days; Better indicated by lower values)
1 randomised [serious? [N/A no serious serious® none 36 33 MD 0.10 higher (0.17 lower to 0.37 higher)* | ®®00 | CRITICAL
trials indirectness Ibuprofen, mean (SD) — 0.3 (0.72), LOW

Abbreviations: Cl, confidence interval; MD, mean difference; RR, risk ratio; N/A, not applicable
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" Bleidorn et al. 2010
2 Downgraded 1 level - differences between groups at baseline despite randomisation.
3 Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm

4 Calculated by NICE

® Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with ibuprofen
5 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with ciprofloxacin
" Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with ibuprofen

Antibiotic prescribing strategies in non-pregnant women

Table 16: GRADE profile — Immediate antibiotic prescribing versus other prescribing strategies for urinary tract infection in non-
pregnant women (clinical outcomes)

Effect
Quality assessment
No of Indirectne Other Immediate Back-up Midstream Symptom Quality | Importance
studies Design |Risk of bias |Inconsistency ss Imprecision [consideratio| antibiotic antibiotic urine Dipstick® severity
ns prescription' | prescription | analysis? score*
Mean frequency symptom severity (2 to 4 days after seeing the health professional) (mean difference; 95% ClI)
18 randomised [serious risk |[N/A serious”  |no serious  [none 2.15(SD 1.18) [ 2.11 (-0.04; - - - ®d00 | CRITICAL
trials of bias® imprecision N=66 -0.47 to 0.40) LOW
N=62
15 randomised [serious risk [N/A serious”  |no serious  [none 2.15(SD 1.18) - 2.08 (-0.07; - - ®D00 CRITICAL
trials of bias® imprecision N=66 -0.51to LOW
0.37)
N=54
15 randomised [serious risk |[N/A serious”  |serious® none 2.15(SD 1.18) - - 1.74 (-0.40; - ®000 | CRITICAL
trials of bias® N=66 -0.85 to VERY
0.04) LOW
N=58
1% randomised [serious risk  |N/A serious’  [serious® none 2.15(SD 1.18) - - - 1.77 ®000 CRITICAL
trials of bias® N=66 (-0.38; -0.79| VERY
to 0.04) LOW
N=69
Duration of moderately bad symptoms in days (incidence ratio ;95% Cl
15 randomised [serious risk [N/A serious”  |serious® none 110 1.12 (0.85 to - - - ®000 | CRITICAL
trials of bias® N=66 1.47) VERY
N=62 LOW
15 randomised [serious risk |[N/A serious”  |serious! none 110 - 1.21(0.92 to - - ®000 | CRITICAL
trials of bias® N=66 1.61) VERY
N=54 LOW
18 randomised [no serious  [N/A serious’  |serious'? none 110 - - 0.91 (0.68 to - ®000 | CRITICAL
trials risk of bias® N=66 1.22) VERY
N=58 LOW
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Effect
Quality assessment
No of Indirectne Other Immediate Back-up Midstream Symptom Quality | Importance
studies Design |Risk of bias |Inconsistency ss Imprecision [consideratio| antibiotic antibiotic urine Dipstick® severity
ns prescription' | prescription | analysis? score*
15 randomised [no serious  [N/A serious’  |serious™ none 110 - - - 1.11(0.85t0| ®000 | CRITICAL
trials risk of bias® N=66 1.44) VERY
N=69 LOW
Mean unwell symptom severity (mean difference; 95% Cl)
15 randomised [serious risk |[N/A serious”  |serious® none 1.60 (SD 1.30) | 1.43(-0.18; - - - ®000 | CRITICAL
trials of bias® N=66 -0.65 to 0.30) VERY
N=62 LOW
15 randomised [serious risk [N/A serious”  |no serious  [none 1.60 (SD 1.30) - 1.66 (0.05; - - @D00 CRITICAL
trials of bias® imprecision N=66 -0.44 to LOW
0.55)
N=54
1% randomised |serious risk |N/A serious’  [serious® none 1.60 (SD 1.30) - - 1.32 (-0.28; - @000 CRITICAL
trials of bias® N=66 -0.77 to VERY
0.20) LOwW
N=58
1% randomised [serious risk  |N/A serious’  [serious® none 1.60 (SD 1.30) - - - 1.26 (-0.35;[ ®000 CRITICAL
trials of bias® N=66 -0.80 to VERY
0.11) LOW
N=69
Time to re-consultation (hazard ratio; 95% ClI)
15 randomised [serious risk  |[N/A serious”  |serious® none 1 0.60 (0.35to - - - ®000 | CRITICAL
trials of bias® N=66 1.05) VERY
N=62 LOW
15 randomised [serious risk [N/A serious”  |very none 1 - 0.81 (0.47 to - - @000 CRITICAL
trials of bias® serious™ N=66 1.39) VERY
N=54 LOW
15 randomised [serious risk [N/A serious”  |very none 1 - - 0.98 (0.58 to - @000 CRITICAL
trials of bias® serious™ N=66 1.65) VERY
N=58 LOW
15 randomised [serious risk  [N/A serious”  |serious'® none 1 - - - 0.73 (0.43to| @000 | CRITICAL
trials of bias® N=66 1.22) VERY
N=69 LOW
Net effect on symptom duration of delaying antibiotic use by >48 hours (incidence ratio; 95% CI)'®
1% randomised [serious risk |N/A serious’  |serious’ none 1 1.22 (0.88 to - - - ®000 | CRITICAL
trials of bias® N=66 1.68) VERY
N=62 LOW
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Effect
Quality assessment
. Other Immediate Back-up Midstream Symptom Quality | Importance
No of Desi Risk of bias |1 ist Indirectne I - iderati tibioti tibioti X Diostick® it
studies esign isk of bias [Inconsistency ss mprecision \consideratio|  antibiotic antibiotic urine ipstic| severity
ns prescription' | prescription | analysis? score*
15 randomised [serious risk  [N/A serious’  |serious'™® none 1 - 1.73 (1.22to - - ®000 | CRITICAL
trials of bias® N=66 2.44) VERY
N=54 LOW
15 randomised [serious risk |N/A serious”  |serious'® none 1 - - 1.20 (0.78 to - ®000 | CRITICAL
trials of bias® N=66 1.85) VERY
N=58 LOW
15 randomised [serious risk [N/A serious”  |very none 1 - - - 0.96 (0.59to| @000 CRITICAL
trials of bias® serious™ N=66 1.57) VERY
N=69 LOW
Abbreviations: Cl — confidence interval; N/A — not applicable; SD — standard deviation

" Immediate antibiotic group was used as the reference control group

2 Symptomatic treatment until microbiology results available from midstream urinary analysis and then antibiotics targeted according to results

3 Antibiotics offered if nitrites or leucocytes and a trace of blood were detected in dipstick test

4 Antibiotics offered if two or more of urine cloudy on examination, urine offensive smell on examination, patient’s report of moderately severe dysuria, or patient’s report of nocturia

S Little et al. 2010

5 Downgraded 1 level — immediate antibiotics were given to people in any treatment group when there was strong patient expectations and discretion was given to healthcare professionals to provide
a dipstick test or midstream urine test in any group; study was open label but could not be blinded due to the nature of the interventions

"Downgraded 1 level - the majority of the women included in the study had a history of previous episodes of lower urinary tract infection

8 Downgraded 1 level - at a default minimal important difference (MID) of 0.5 of SD of immediate antibiotic prescription arm, data are consistent with no meaningful difference or appreciable harm
with immediate antibiotics

®Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with back-up antibiotic prescription

'© The average duration of symptoms rated as moderately bad or worse with immediate antibiotics was 3.5 days.

" Downgraded 1 level — at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with midstream urine analysis

2 Downgraded 1 level — at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with immediate antibiotic prescription

'® Downgraded 1 level — at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with symptom severity score

4 Downgraded 2 levels — at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable harm or appreciable benefit'

S Downgraded 1 level —at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with symptom severity score

6 Measured by comparison of each treatment group to immediate antibiotics

7 Downgraded 1 level — at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with delaying antibiotics by 48 hours in the
back-up prescription group

'® Downgraded 1 level — at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with delaying antibiotics by 48 hours in the
midstream urine analysis group

® Downgraded 1 level - at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with delaying antibiotics by 48 hours in the
dipstick group

© NICE 2018. All rights reserved. Subject to Notice of rights.

87


https://www.nice.org.uk/terms-and-conditions#notice-of-rights

DRAFT FOR CONSULTATION
GRADE profiles

Table 17: Grade profile - Immediate antibiotic prescribing versus other prescribing strategies for urinary tract infection in non-
pregnant women (antibiotic use outcomes)

Quality assessment No of patients Effect
Midstrea Dipstic Sympto Relative .
No of . Risk of . Indirectne - Other Immediate | Back-up m urine k? m o Quality [ Importance
o Design . Inconsistency Imprecision - . L b e . (95% Cl)
studies bias ss considerations | antibiotics | antibiotics | analysis severity Absolute
score®
No of people who used antibiotics
14 randomised|serious |N/A serious®  |seirous’ none 58/60 (97%)|41/53 (77%) - - - NICE analysis VERY CRITICAL
trials risk of RR 1.25(1.07 to 1.46)] LOW
bias® ®000
14 randomised|serious |N/A serious®  |serious’ none 58/60 (97%) - 38/47 - - NICE analysis VERY CRITICAL
trials risk of (81%) RR 1.20 (1.03t0 1.38)] LOW
bias® ®000
14 randomised|serious |N/A serious®  [serious® none 58/60 (97%) - - 40/50 - NICE analysis VERY CRITICAL
trials risk of (80%) RR 7.25 (1.51 to LOW
bias® 34.87) ®000
14 randomised| serious |N/A serious®  |very serious®|none 58/60 (97%) - - - 52/58 NICE analysis VERY CRITICAL
trials risk of (90%) RR 3.35 (0.65 to LOW
bias® 17.31) ®000
Number of people that waited at least 48 hours before taking antibiotics
14 randomised|serious |N/A serious®  |no serious |none 5/60 (8%) |28/53 (53%) - - - NICE analysis LOW CRITICAL
trials risk of imprecision RR 0.16 (0.07 to 0.38)] @®©®00
bias®
14 randomised|serious |N/A serious®  |no serious  |none 5/60 (8%) - 20/47 - - NICE analysis LOW CRITICAL
trials risk of imprecision (43%) RR 0.20 (0.08 to 0.48)] @®®00
bias®
14 randomised|serious |N/A serious®  [no serious |none 5/60 (8%) - - 15/50 - NICE analysis LOW CRITICAL
trials risk of imprecision (30%) RR 0.21 (0.07 to 0.64)] @®®00
bias®
14 randomised|serious |N/A serious®  |serious™ none 5/60 (8%) - - - 11/58 NICE analysis VERY CRITICAL
trials risk of (19%) |[RR0.39(0.13t0 1.20)) LOW
bias® ®000
Time to antibiotic use (length of delay)
1% randomised|serious |N/A serious®  [serious™ none 1.19days | 2.21days | 2.18 days 1.43 1.40 days - VERY CRITICAL
trials risk of days LOwW
bias® ®000

Abbreviations: Cl, Confidence interval; N/A, not applicable; RR, risk ratio

" Symptomatic treatment until microbiology results available from midstream urinary analysis and then antibiotics targeted according to results
2 Antibiotics offered if nitrites or leucocytes and a trace of blood were detected in dipstick test
3 Antibiotics offered if two or more of urine cloudy on examination, urine offensive smell on examination, patient’s report of moderately severe dysuria, or patient’s report of nocturia
4 Little et al. 2010
5 Downgraded 1 level — immediate antibiotics were given to people in any treatment group when there was strong patient expectations and discretion was given to healthcare professionals to provide
a dipstick test or midstream urine test in any group; study was open label but could not be blinded due to the nature of the interventions
8 Downgraded 1 level - the majority of the women included in the study had a history of previous episodes of lower urinary tract infection
" Downgraded 1 level — at a minimal important difference (MID) of 25%, data is consistent with no meaningful difference or appreciable harm with immediate antibiotics
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8 Downgraded 1 level — confidence intervals are very wide
® Downgraded 2 levels — at a minimal important difference (MID) of 25%, data is consistent with no meaningful difference, appreciable benefit or appreciable harm
'© Downgraded 1 level — at a minimal important difference (MID) of 25%, data is consistent with no meaningful difference or appreciable benefit with symptom severity based prescribing
""Downgraded 1 level — not assessable

Antibiotics in non-pregnant women

Table 18: GRADE profile — antibiotics versus placebo in non-pregnant women

Quality assessment No of patients Effect
- - Quality | Importance
s:luod;::s Design RLsila(SOf Inconsistency | Indirectness | Imprecision consiocit::a:ions Antibiotics| Placebo (%gl"ztlc‘:lﬁ Absolute
Clinical cure (complete symptom resolution)
41 randomised |no serious [no serious no serious no serious none 481/778 73/284 |OR 4.67 (2.34 to| 324 more per 1000 DODD CRITICAL
trials risk of bias |inconsistency indirectness imprecision (61.8%) | (25.7%) 9.35) (from 203 more to HIGH
NICE analysis 478 more)
RR 2.26 (1.79 to
2.86)
Clinical success (improvement of symptoms)
41 randomised |no serious [serious? no serious no serious none 495/778 85/284 |OR 4.81 (2.51 to| 293 more per 1000 @DDO CRITICAL
trials risk of bias indirectness imprecision (63.6%) | (29.9%) 9.35) (from 108 more to  [MODERATE
NICE analysis 563 more)
RR 1.98 (1.36 to
2.88)
Microbiological success (negative urine culture) at the end of treatment
3! randomised |no serious [serious? no serious no serious none 641/712 85/255 | OR 10.67 (2.96 | 497 more per 1000 DDDO CRITICAL
trials risk of bias indirectness imprecision (90%) (33.3%) to 38.43) (from 213 more to  [MODERATE
NICE analysis 927 more)
RR 2.49 (1.64 to
3.78)
Microbiological success (negative urine culture) after the end of treatment
3! randomised |no serious [serious? no serious serious® none 516/603 80/135 |OR 5.38 (1.63 to| 468 more per 1000 ®D00 CRITICAL
trials risk of bias indirectness (85.6%) | (59.3%) 17.77) (from 6 fewer to 1000 LOW
NICE analysis more)
RR 1.79 (0.99 to
3.22)
Microbiological reinfection or relapse after the end of treatment
5 randomised |no serious [serious? no serious no serious none 106/670 72/173 |OR 0.27 (0.13 to| 241 fewer per 1000 BDDO CRITICAL
trials risk of bias indirectness imprecision (15.8%) | (41.6%) 0.55) (from 300 fewer to |[MODERATE
NICE analysis 150 fewer)
RR 0.42 (0.28 to
0.64)

Total adverse events
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Quality assessment No of patients Effect
Quality | Importance
No of . Risk of . . o Other Tefe Relative
studies Design bias Inconsistency | Indirectness | Imprecision T ] o P Antibiotics| Placebo (95% Cl) Absolute
41 randomised |no serious [no serious no serious serious* none 147/765 39/303 | RR1.64 (1.1to | 63 more per 1000 D@0 CRITICAL
trials risk of bias |inconsistency indirectness (19.2%) | (12.9%) 2.44) (from 8 more to 139 [MODERATE
NICE analysis more)
RR 1.49 (1.06 to
2.08)
Withdrawals due to adverse events
3! randomised |no serious [no serious no serious very serious®  [none 9/722 2/285 |[OR 1.57 (0.31 to| 4 more per 1000 @D00 CRITICAL
trials risk of bias [inconsistency indirectness (1.2%) (0.7%) 7.93) (from 5 fewer to 45 LOW
NICE analysis more)
RR 1.53 (0.32 to
7.37)
Incidence of pyelonephritis
2! randomised |no serious [no serious no serious very serious® |none 11477 2/265 |[OR 0.33 (0.04 to| 4 fewer per 1000 ®D00 CRITICAL
trials risk of bias [inconsistency indirectness (0.21%) | (0.75%) 2.70) (from 7 fewer to 18 LOW
NICE analysis more)
RR 0.42 (0.05 to
3.37)
Emergence of resistance (follow-up 3-90 days)
5 randomised |no serious [serious? no serious serious® none n=173 OR 1.32 (0.50 to 3.48)’ ®D00 CRITICAL
trials risk of bias indirectness LOW
Abbreviations: Cl — confidence interval; OR — odds ratio; RR — risk ratio
" Falagas et al. 2009
2 Downgraded 1 level — heterogeneity > 50%
% Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with antibiotics
4 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with antibiotics
5Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
5 Downgraded 1 level — not assessable
7 Relative risk could not be calculated by NICE as the original data could not be identified,
Table 19: GRADE profile — Quinolone versus co-trimoxazole in non-pregnant women
Quality assessment No of patients Effect
Quality Importance
No of . . . . . - Other . Co- Relative
studies Design |Risk of bias| Inconsistency | Indirectness Imprecision N Quinolone| trimoxazole | (95% Cl) Absolute
Short-term symptomatic cure
5 randomised [no serious [no serious no serious no serious none 557/586 320/341 |RR 1 (0.97 to| O fewer per 1000 (from | @@®® | CRITICAL
trials risk of bias |inconsistency indirectness imprecision (95.1%) (93.8%) 1.03) 28 fewer to 28 more) | HIGH

Long-term symptomatic cure
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Quality assessment No of patients Effect
Quality [Importance
No of . . . . . o, Other . Co- Relative
studies Design |Risk of bias| Inconsistency | Indirectness | Imprecision considerations Quinolone trimoxazole | (95% CI) Absolute
11 randomised [no serious [N/A no serious no serious none 370/411 184/203 RR 0.99 |9 fewer per 1000 (from | @@®® | CRITICAL
trials risk of bias indirectness imprecision (90%) (90.6%) [(0.94 to 1.05)| 54 fewer to 45 more) | HIGH
Short-term bacteriological cure
7 randomised |no serious |no serious no serious no serious none 725/765 438/488 |[RR 1.03 (1 to|27 more per 1000 (from| ®®®@® | CRITICAL
trials risk of bias [inconsistency indirectness imprecision (94.8%) (89.8%) 1.07) 0 more to 63 more) HIGH
Long-term bacteriological cure
6’ randomised [no serious [no serious no serious no serious none 507/571 261/313 |RR 1.06 (1 to|50 more per 1000 (from| @@®® | CRITICAL
trials risk of bias |inconsistency indirectness imprecision (88.8%) (83.4%) 1.12) 0 more to 100 more) | HIGH
Resistance development
2! randomised [serious? no serious no serious very serious®  |none 2/91 3/69 RR 0.64 (16 fewer per 1000 (from| @000 | CRITICAL
trials inconsistency indirectness (2.2%) (4.3%) (0.05 to 8.62)| 41 fewer to 331 more) | VERY
LOW
Discontinuation due to adverse event
3! randomised [serious? no serious no serious serious* none 9/700 15/363 RR 0.37 |26 fewer per 1000 (from| @®00 | CRITICAL
trials inconsistency indirectness (1.3%) (4.1%) (0.12to 1.14)| 36 fewer to 6 more) LOW
Adverse event
7 randomised [serious? no serious no serious very serious®  [none 280/905 179/572 RR 0.95 (16 fewer per 1000 (from| @000 | CRITICAL
trials inconsistency indirectness (30.9%) (31.3%) |(0.71to 1.29)| 91 fewer to 91 more) | VERY
LOW
Complications: Pyelonephritis
1 randomised [serious? N/A no serious very serious®  |none 11/20 11/23 RR 1.03 (14 more per 1000 (from| @000 | CRITICAL
trials indirectness (55%) (47.8%) ((0.06 to 16.2)[ 450 fewer to 1000 VERY
more) LOW
Abbreviations: Cl, confidence interval; RR, relative risk; N/A, not applicable
' Zalmanovici-Trestioreanu et al. 2010
2 Downgraded 1 level — most of the studies are low quality as reported by study authors
3 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
4Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with co-trimoxazole
Table 20: GRADE profile — beta-lactam versus co-trimoxazole in non-pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . q . Other Beta- Co- Relative
studies Design bias s zEy | ellesess LEEES considerations | lactam | trimoxazole | (95% CI) Hige i
Short-term symptomatic cure
2! randomised [serious? |serious® no serious no serious none 80/86 88/90 RR 0.95 (49 fewer per 1000 (from| @&®00 CRITICAL
trials indirectness imprecision (93%) (97.8%) |(0.81to 1.12)[ 186 fewer to 117 more) LOW

Long-term symptomatic cure
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . Other Beta- Co- Relative
studies Design bias Inconsistency | Indirectness Imprecision considerations | lactam | trimoxazole | (95% Cl) Absolute
2! randomised [serious? |no serious no serious no serious none 59/66 61/72 RR 1.06 |51 more per 1000 (from| &®®0 CRITICAL
trials inconsistency indirectness imprecision (89.4%) (84.7%) 1(0.93 to 1.21)| 59 fewer to 178 more) [MODERATE|
Short-term bacteriological cure
5 randomised [serious? [serious® no serious no serious none 189/212 167/177 RR 0.95 (47 fewer per 1000 (from| @®00 CRITICAL
trials indirectness imprecision (89.2%) (94.4%) |(0.88 to 1.04)| 113 fewer to 38 more) LOW
Long-term bacteriological cure
5 randomised [serious? [no serious no serious no serious none 147/174 121/137 RR 0.97 (26 fewer per 1000 (from| &®®0 CRITICAL
trials inconsistency indirectness imprecision (84.5%) (88.3%) |(0.87 to 1.08)| 115 fewer to 71 more) [MODERATE
Resistance development
3! randomised [serious? |no serious no serious very serious*  [none 1/150 2/109 RR 0.55 |8 fewer per 1000 (from @000 CRITICAL
trials inconsistency indirectness (0.67%) (1.8%) (0.09 to 3.42)| 17 fewer to 44 more) [VERY LOW
Discontinuation due to adverse event
2! randomised [serious? |no serious no serious very serious*  [none 5/115 2/69 RR 1.53 |15 more per 1000 (from| @000 CRITICAL
trials inconsistency indirectness (4.3%) (2.9%) (0.28 to 8.28)| 21 fewer to 211 more) | VERY LOW
Adverse events
2! randomised |[serious? [no serious no serious very serious*  |none 26/115 18/69 RR 0.76 |63 fewer per 1000 (from| @000 CRITICAL
trials inconsistency indirectness (22.6%) (26.1%) [(0.46 to 1.27)| 141 fewer to 70 more) |VERY LOW
Abbreviations: Cl — confidence interval; RR — relative risk
' Zalmanovici-Trestioreanu et al. 2010
2 Downgraded 1 level - most of the studies are low quality, as reported by study authors
% Downgraded 1 level — heterogeneity > 50%
4 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 21: GRADE profile — nitrofurantoin versus beta-lactam in non-pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of - Risk of - - - Other . . | Beta- Relative
studies Design bias Inconsistency Indirectness Imprecision considerations Nitrofurantoin lactam (95% Cl) Absolute
Short-term symptomatic cure
17 randomised |serious? |N/A no serious serious® none 26/28 18/23 RR 1.19 149 more per 1000 ®D00 CRITICAL
trials indirectness (92.9%) (78.3%) |(0.93 to 1.51)| (from 55 fewer to 399 LOwW
more)
Short-term bacteriological cure
2! randomised |serious? |[serious* no serious very serious®  |none 60/66 92/104 RR 1.09 |80 more per 1000 (from| ®000 CRITICAL
trials indirectness (90.9%) (88.5%) |(0.75 to 1.58)|221 fewer to 513 more)( VERY LOW

Long-term bacteriological cure
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Quality assessment No of patients Effect
Quality |Importance
s:‘u%:gs Design RLsi::f Inconsistency | Indirectness | Imprecision cons%:;:ions Nitrofurantoin I:ftt:r-n g%lozt'(‘:'ﬁ Absolute
2! randomised |serious? |no serious no serious no serious none 51/58 75/85 RR 0.97 26 fewer per 1000 ODDO CRITICAL
trials inconsistency indirectness imprecision (87.9%) (88.2%) |(0.86 to 1.09)| (from 124 fewer to 79 [MODERATE
more)
Discontinuation due to adverse event
11 randomised [serious? [N/A no serious very serious®  [none 0/42 4/92 RR 0.24 33 fewer per 1000 @000 CRITICAL
trials indirectness (0%) (4.3%) |(0.01 to 4.36)| (from 43 fewer to 146 |VERY LOW
more)
Adverse event
17 randomised |serious? |N/A no serious serious® none 18/42 25/92 RR 1.58 158 more per 1000 ®DO0 CRITICAL
trials indirectness (42.9%) (27.2%) |(0.97 to 2.56)( (from 8 fewer to 424 LOW
more)
Abbreviations: Cl — confidence interval; N/A — not applicable; RR — relative risk
" Zalmanovici-Trestioreanu et al. 2010
2 Downgraded 1 level - most of the studies are low quality, as reported by study authors
% Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with nitrofurantoin
4 Downgraded 1 level — heterogeneity > 50%
5 Downgraded 2 levels — at minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
5 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with nitrofurantoin
Table 22: GRADE profile — Quinolone versus beta-lactam in non-pregnant women
Quality assessment No of patients Effect
Quality |Importance
s:‘u%:gs Design |Risk of bias| Inconsistency | Indirectness Imprecision cons‘i:t):lt:real;ions Quinolone I:cett:r; g%lozt'(‘:'ﬁ Absolute
Short-term symptomatic cure
2! randomised |no serious |serious? no serious serious® none 540/595 | 487/597 | RR1.15 122 more per 1000 @®®00 | CRITICAL
trials risk of bias indirectness (90.8%) | (81.6%) [(0.99 to 1.32)[ (from 8 fewer to 261 LOW
more)
Long-term symptomatic cure
1 randomised [no serious |N/A no serious no serious none 318/348 | 297/327 [ RR1.01 |9 more per 1000 (from DODD CRITICAL
trials risk of bias indirectness imprecision (91.4%) | (90.8%) [(0.96 to 1.05) 36 fewer to 45 more) HIGH
Short-term bacteriological cure
5 randomised [no serious |no serious no serious serious® none 561/636 | 460/653 [ RR 1.22 155 more per 1000 @DDO CRITICAL
trials risk of bias  [inconsistency indirectness (88.2%) | (70.4%) [(1.13 to 1.31)| (from 92 more to 218 |MODERATE
more)
Long-term bacteriological cure
2! randomised [no serious [serious? no serious very serious* none 216/260 | 196/237 [RR 0.9 (0.61| 83 fewer per 1000 ®000 CRITICAL
trials risk of bias indirectness (83.1%) | (82.7%) to 1.32) | (from 323 fewer to 265 [ VERY LOW
more)
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Quality assessment No of patients Effect
Quality |Importance
No of . . . . . o, Other . Beta- Relative
studies Design |Risk of bias| Inconsistency | Indirectness Imprecision considerations Quinolone lactam (95% Cl) Absolute
Resistance development
1 randomised |serious® N/A no serious very serious* none 2/155 5/156 |RR 0.4 (0.08( 19 fewer per 1000 @000 CRITICAL
trials indirectness (1.3%) | (3.2%) to 2.04) (from 29 fewer to 33 |VERY LOW
more)
Discontinuation due to adverse event
4! randomised [no serious |no serious no serious very serious* none 12/743 6/758 RR 1.98 |8 more per 1000 (from @D00 CRITICAL
trials risk of bias  [inconsistency indirectness (1.6%) | (0.79%) | (0.74 t0 5.3) | 2 fewer to 34 more) LOwW
Adverse events
4! randomised [no serious [serious? no serious very serious* none 218/743 | 219/758 [RR 0.9 (0.61| 29 fewer per 1000 @000 CRITICAL
trials risk of bias indirectness (29.3%) | (28.9%) to 1.33) (from 113 fewer to 95 [VERY LOW
more)
Complications: Pyelonephritis
1 randomised |serious® N/A no serious very serious* none 0/162 2/160 RR 0.20 10 fewer per 1000 @000 CRITICAL
trials indirectness (0%) (1.3%) ((0.01t0 4.08)| (from 12 fewer to 38 |VERY LOW
more)
Abbreviations: Cl — confidence interval; N/A — not applicable; RR — relative risk
" Zalmanovici-Trestioreanu et al. 2010
2 Downgraded 1 level — heterogeneity > 50%
% Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with fluoroquinolone
4 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
® Downgraded 1 level - most of the studies are low quality, as reported by study authors
Table 23: GRADE profile — nitrofurantoin versus co-trimoxazole in non-pregnant women
Quality assessment No of patients Effect
Quality Importance
No of . . . . . . . Other . . Co- Relative
studies Design [Risk of bias| Inconsistency | Indirectness | Imprecision considerations Nitrofurantoin trimoxazole | (95% Cl) Absolute
Short-term symptomatic cure
3! randomised |no serious [no serious no serious no serious none 335/371 325/362 RR 0.99 9 fewer per 1000 @®a® | CRITICAL
trials risk of bias [inconsistency indirectness imprecision (90.3%) (89.8%) (0.95 to (from 45 fewer to 36 | HIGH
1.04) more)
Long-term symptomatic cure
2! randomised [no serious [no serious no serious no serious none 156/173 147/165 RR 1.01 9 more per 1000 @de@ | CRITICAL
trials risk of bias |inconsistency indirectness imprecision (90.2%) (89.1%) (0.94 to (from 53 fewer to 80 | HIGH
1.09) more)

Short-term bacteriolog

ical cure

© NICE 2018. All rights reserved. Subject to Notice of rights.

94



https://www.nice.org.uk/terms-and-conditions#notice-of-rights

DRAFT FOR CONSULTATION

GRADE profiles
Quality assessment No of patients Effect
Quality [Importance
No of . . . . . o, Other . . Co- Relative
studies Design [Risk of bias| Inconsistency | Indirectness | Imprecision considerations Nitrofurantoin trimoxazole | (95% CI) Absolute
4 randomised |serious? serious® no serious no serious none 292/339 295/329 RR 0.97 27 fewer per 1000 | ®®00 | CRITICAL
trials indirectness imprecision (86.1%) (89.7%) (0.87to |[(from 117 fewer to 72| LOW
1.08) more)
Long-term bacteriological cure
3! randomised |no serious [no serious no serious no serious none 166/199 160/196 |RR 1.01 (0.9] 8 more per 1000 @ed@ | CRITICAL
trials risk of bias [inconsistency indirectness imprecision (83.4%) (81.6%) to 1.13) |(from 82 fewer to 106 [ HIGH
more)
Resistance development
1 randomised |serious? N/A no serious very serious*  |none 0/38 1/40 RR 0.35 16 fewer per 1000 | @000 | CRITICAL
trials indirectness (0%) (2.5%) (0.01to |(from 25 fewer to 184| VERY
8.35) more) LOW
Discontinuation due to adverse event
3! randomised |no serious [no serious no serious very serious*  |none 12/456 18/465 RR 0.69 12 fewer per 1000 | ®@®00 | CRITICAL
trials risk of bias |inconsistency indirectness (2.6%) (3.9%) (0.34 to (from 26 fewer to 16 | LOW
1.41) more)
Adverse events
3! randomised [no serious [no serious no serious no serious none 126/456 134/465 RR 0.96 12 fewer per 1000 | ®@@@ | CRITICAL
trials risk of bias |inconsistency indirectness imprecision (27.6%) (28.8%) (0.79 to (from 61 fewer to 49 | HIGH
1.17) more)
Abbreviations: Cl, confidence interval; N/A, not applicable; RR, risk ratio
" Zalmanovici-Trestioreanu et al. 2010
2 Downgraded 1 level - most of the studies are low quality, as reported by study authors
3 Downgraded 1 level — heterogeneity > 50%
“Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 24: GRADE profile — ciprofloxacin versus ofloxacin in non-pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of - Risk of - - -~ Other Ciprofloxacin Ofloxacin Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations | 200 mg daily |400 mg daily| (95% CI) Absolute
Clinical efficacy - clinical success
1 randomised |[serious? [N/A no serious no serious none 211/226 222/231 RR 0.97 29 fewer per 1000 D@0 CRITICAL
trials indirectness imprecision (93.4%) (96.1%) (0.93 to (from 67 fewer to 10 [MODERATE
1.01) more)
Microbiological efficacy — Eradication
1 randomised |serious? [N/A no serious no serious none 215/228 224/230 RR 0.97 29 fewer per 1000 BDDO CRITICAL
trials indirectness imprecision (94.3%) (97.4%) (0.93 to (from 68 fewer to 10 [MODERATE
1.01) more)
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . . Other Ciprofloxacin Ofloxacin Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations | 200 mg daily |400 mg daily| (95% CI) Absolute
Microbiological efficacy - Patients without reinfection
17 randomised [serious? |N/A no serious no serious none 215/228 224/230 RR 0.98 19 fewer per 1000 ODDO CRITICAL
trials indirectness imprecision (94.3%) (97.4%) (0.96to 1) [ (from 39 fewerto 0 [MODERATE
more)
Microbiological efficacy - Patients without relapse
17 randomised [serious? |N/A no serious no serious none 214/228 210/230 RR 1.03 27 more per 1000 ODDO CRITICAL
trials indirectness imprecision (93.9%) (91.3%) (0.98to | (from 18 fewer to 73 [MODERATE
1.08) more)
Safety - discontinuation of treatment due to adverse events
1 randomised |serious? [N/A no serious very serious®  [none 2/228 1/230 RR 2.02 4 more per 1000 @000 CRITICAL
trials indirectness (0.88%) (0.43%) (0.18 to (from 4 fewer to 92 | VERY LOW
22.09) more)
Safety - any adverse events
1 randomised |serious? [N/A no serious very serious®  [none 90/228 113/230 RR 0.34 324 fewer per 1000 @000 CRITICAL
trials indirectness (39.5%) (49.1%) (0.01 to (from 486 fewer to |VERY LOW
8.21) 1000 more)
Abbreviations: Cl — confidence interval; N/A — not applicable; RR — risk ratio
" Rafalsky et al. 2006
2 Downgraded 1 level — high dropout rate that would influence the outcome
3 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 25: GRADE profile — levofloxacin versus ofloxacin in non-pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . n e Other Levofloxacin Ofloxacin Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations | 250 mg daily |400 mg daily| (95% Cl) Absolute
Clinical efficacy - cure
17 randomised |no serious [N/A no serious no serious none 136/157 146/164 |RR 0.97 (0.9 27 fewer per 1000 PPDD CRITICAL
trials risk of bias indirectness imprecision (86.6%) (89%) to 1.06) [(from 89 fewer to 53 HIGH
more)
Microbiological efficacy — eradication
1 randomised [no serious [N/A no serious no serious none 196/204 187/200 RR 1.03 | 28 more per 1000 OPPD CRITICAL
trials risk of bias indirectness imprecision (96.1%) (93.5%) (0.98to |(from 19 fewer to 75 HIGH
1.08) more)
Microbiological efficacy - patients without relapse
1 randomised [no serious [N/A no serious no serious none 193/204 186/200 RR 1.02 19 more per 1000 OPPD CRITICAL
trials risk of bias indirectness imprecision (94.6%) (93%) (0.97 to  |(from 28 fewer to 65 HIGH
1.07) more)
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Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . . Other Levofloxacin Ofloxacin Relative
studies Design bias Inconsistency| Indirectness | Imprecision considerations | 250 mg daily |400 mg daily| (95% Cl) Absolute
Safety - serious adverse events
11 randomised |[no serious [N/A no serious very serious?  [none 1/298 6/293 RR 0.16 17 fewer per 1000 @D00 CRITICAL
trials risk of bias indirectness (0.34%) (2%) (0.02to | (from 20 fewer to 7 LOwW
1.35) more)
Safety - any adverse events
17 randomised |no serious [N/A no serious serious® none 99/298 96/293 RR 1.01 3 more per 1000 ODDO CRITICAL
trials risk of bias indirectness (33.2%) (32.8%) (0.81to |(from 62 fewer to 92|MODERATE
1.28) more)
Abbreviations: Cl — confidence interval; N/A — not applicable; RR — risk ratio
" Rafalsky et al. 2006
2Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
3 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with levofloxacin
Table 26: GRADE profile — standard-release ciprofloxacin versus extended-release ciprofloxacin in non-pregnant women
Quality assessment No of patients Effect
li 1
No of Risk of Other Standard-release Extended-release Relative Quality  Importance
studies Design bias Inconsistency| Indirectness | Imprecision considerations clprofloxagm 500 mg cnprofloxat_:ln 500 (95% Cl) Absolute
daily mg daily
Clinical efficacy - clinical success
17 randomised |serious? [N/A no serious no serious none 204/220 189/198 RR0.97 | 29 fewer per ®®®0 | CRITICAL
trials indirectness  [imprecision (92.7%) (95.5%) (0.93to | 1000 (from 67 |[MODERATE
1.02) fewer to 19
more)
Microbiological efficacy — eradication
1 randomised [serious? [N/A no serious no serious none 209/223 188/199 RR 0.99 9 fewer per DDDO CRITICAL
trials indirectness  |imprecision (93.7%) (94.5%) (0.95to | 1000 (from 47 [MODERATE]
1.04) fewer to 38
more)
Microbiological efficacy - patients without reinfection
17 randomised |serious? [N/A no serious no serious none 145/149 139/141 RR0.99 | 10 fewer per ®®®0 | CRITICAL
trials indirectness  [imprecision (97.3%) (98.6%) (0.94to | 1000 (from 59 [MODERATE
1.05) fewer to 49
more)
Microbiological efficacy - patients without relapse
1 randomised [serious? [N/A no serious no serious none 106/114 104/110 RR 0.98 19 fewer per BDDO CRITICAL
trials indirectness  [imprecision (93%) (94.5%) (0.92to | 1000 (from 76 |[MODERATE
1.05) fewer to 47
more)
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Quality assessment No of patients Effect
alit Importance|
. Standard-release Extended-release . Quality P
No of . Risk of . . - Other . - : - Relative
N Design . Inconsistency| Indirectness | Imprecision X . ciprofloxacin 500 mg | ciprofloxacin 500 5 Absolute
studies bias considerations : - (95% Cl)
daily mg daily
Safety - discontinuation of treatment
11 randomised [serious? [N/A no serious very serious® [none 2/447 2/444 RR 1.01 |0 more per 1000 @000 CRITICAL
trials indirectness (0.45%) (0.45%) (0.14 to | (from 4 fewer to | VERY LOW
7.12) 28 more)
Any adverse event
17 randomised |serious? [N/A no serious serious* none 105/447 121/444 RR 0.86 38 fewer per ®DOO CRITICAL
trials indirectness (23.5%) (27.3%) (0.69 to | 1000 (from 84 LOW
1.08) fewer to 22
more)
Abbreviations: Cl, confidence interval; N/A, not applicable; RR, risk ratio
" Rafalsky et al. 2006
2 Downgraded 1 level — high dropout rate that would influence the outcome
3 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
4 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with extended-release ciprofloxacin
Table 27: GRADE profile — fosfomycin versus other antibiotics in non-pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . - Other q Other Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Fosfomycin antibiotics (95% Cl) Absolute
Clinical cure
9’ randomised |serious? no serious no serious no serious none 673/792 670/773 |RR:1.00 (0.96 to| O fewer per 1000 BDDO CRITICAL
trials inconsistency indirectness imprecision (85%) (86.7%) 1.03) (from 26 fewer to 26 MODERATE
NICE analysis more)
RR 1 (0.97 to
1.03)
Clinical improvements
4! randomised |serious? no serious no serious serious® none 54/476 50/474 RR: 1.00 (0.98 | 11 more per 1000 | @®®000 | CRITICAL
trials inconsistency indirectness (11.3%) (10.5%) t01.03) (from 24 fewer to 60 LOW
NICE analysis more)
RR 1.1 (0.77 to
1.57)
Microbiological success (eradication)
12! randomised |serious? no serious no serious no serious none 794/939 687/835 | RR:1.02 (0.96, | 25 more per 1000 BDDO CRITICAL
trials inconsistency indirectness imprecision (84.6%) (82.3%) 1.03) (from 16 fewer to 66 MODERATE
NICE analysis more)
RR 1.03 (0.98 to
1.08)
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Quality assessment No of patients Effect
Quality |Importance
el Design Bl G Inconsistency | Indirectness | Imprecision i Fosfomycin i RO Absolute
studies bias considerations antibiotics (95% ClI)
Microbiological relapse
8’ randomised |serious? no serious no serious very serious* |none 32/427 37/401 RR: 0.84 (0.50, | 15 fewer per 1000 @000 CRITICAL
trials inconsistency indirectness (7.5%) (9.2%) 1.39) (from 46 fewer to 36 VERY LOW
NICE analysis more)
RR 0.84 (0.5 to
1.39)
Microbiological reinfection
7 randomised |serious? no serious no serious serious® none 34/389 23/359 RR: 1.26 (0.77, | 17 more per 1000 ®P00 CRITICAL
trials inconsistency indirectness (8.7%) (6.4%) 2.02) (from 15 fewer to 68 LOW
NICE analysis more)
RR 1.26 (0.77 to
2.06)
No. of adverse events
13! randomised |serious? no serious no serious serious® none 109/1168 83/1130 | RR:1.25(0.83, | 18 more per 1000 @®00 CRITICAL
trials inconsistency indirectness (9.3%) (7.3%) 1.88) (from 12 fewer to 65 LOW
NICE analysis more)
RR 1.25 (0.83 to
1.88)
Withdrawal due to an adverse event
2! randomised |no serious |very serious® no serious very serious* [none 14/754 16/775 |RR 2.01 (0.05to| 14 more per 1000 @000 CRITICAL
trials risk of bias indirectness (1.9%) (2.1%) 80.21) (from 13 fewer to [VERY LOW
NICE analysis 1000 more)
RR 2.01 (0.05 to
80.21)
Abbreviations: Cl — confidence interval; N/A — not applicable; RR — risk ratio
"Falagas et al. 2010
2 Downgraded 1 level - most of the studies are low quality, as reported by study authors
% Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with fosfomycin
4 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
® Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with fosfomycin
5Downgraded 1 level — heterogeneity > 50%
Table 28: GRADE profile — 3 day versus 5 to 10 day antibiotic courses in non-pregnant women
Quality assessment No of patients Effect
510 day - Quality |Importance
2 G Design |Risk of bias| Inconsistency | Indirectness | Imprecision Othen 3 day antibiotic T Absolute
studies considerations course (95% ClI)

Short term symptomatic failure (2-15 days from end of treatment)
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more)

Quality assessment No of patients Effect
510 day - Quality |Importance
No of . . . . . o Other et Relative
o Design |Risk of bias| Inconsistency | Indirectness | Imprecision 5 . 3 day antibiotic 5 Absolute
studies considerations — (95% Cl)
17" randomised [serious? no serious no serious no serious none 505/2378| 585/2651 RR 0.98 4 fewer per 1000 @PDO CRITICAL
trials inconsistency indirectness imprecision (21.2%) (22.1%) (0.88 to 1.1) | (from 26 fewer to 22 [MODERATE
more)
Short term symptomatic failure (2-15 days from end of treatment) - same antibiotic
10' randomised [serious? no serious no serious no serious none 217/1216| 267/1253 RR 1.02 4 more per 1000 @D®0 CRITICAL
trials inconsistency indirectness imprecision (17.8%) (21.3%) (0.89 to 1.18)| (from 23 fewer to 38 [MODERATE
more)
Long term symptomatic failure (4 to 10 weeks)
10! randomised |no serious |no serious no serious no serious none 693/1851|  733/2059 RR 1.07 25 more per 1000 PP CRITICAL
trials risk of bias |inconsistency indirectness imprecision (37.4%) (35.6%) (0.99 to 1.16)| (from 4 fewer to 57 HIGH
more)
Long term symptomatic failure (4 to 10 weeks) - same antibiotic
10! randomised [serious? no serious no serious no serious none 378/1218| 343/1199 RR 1.07 20 more per 1000 D@0 CRITICAL
trials inconsistency indirectness imprecision (31%) (28.6%) (0.95to 1.2) | (from 14 fewer to 57 [MODERATE
more)
Short term bacteriological failure by antibiotic (2-15 days from end of treatment)
20" randomised [serious? no serious no serious no serious none 367/2027| 416/2136 RR 0.92 (0.8 16 fewer per 1000 D@0 CRITICAL
trials inconsistency indirectness imprecision (18.1%) (19.5%) to 1.06) (from 39 fewer to 12 [MODERATE|
more)
Short term bacteriological failure by antibiotic (same antibiotic) (2-15 days from end of treatment)
20° randomised [serious? no serious no serious serious® none 167/1199] 167/1274 RR 1.06 8 more per 1000 ®D00 CRITICAL
trials inconsistency indirectness (13.9%) (13.1%) (0.87 to 1.29)| (from 17 fewer to 38 LOW
more)
Short term bacteriological failure by antibiotic (same antibiotic) (2-15 days from end of treatment) — Quinolones
6’ randomised [serious® no serious no serious serious® none 62/815 41/799 RR 1.47 24 more per 1000 ®D00 CRITICAL
trials inconsistency indirectness (7.6%) (5.1%) (1.01 to 2.16)[ (from 1 more to 60 LOW
more)
Short term bacteriological failure by antibiotic (same antibiotic) (2-15 days from end of treatment) - Beta lactams
7 randomised |very no serious no serious serious® none 47/382 48/416 RR 1.11 13 more per 1000 @000 CRITICAL
trials serious® inconsistency indirectness (12.3%) (11.5%) (0.76 to 1.63)| (from 28 fewer to 73 [ VERY LOW
more)
Short term bacteriological failure by antibiotic (same antibiotic) (2-15 days from end of treatment) - Co-trimoxazole
5 randomised |very no serious no serious serious® none 29/334 17/400 RR 1.86 37 more per 1000 ®000 CRITICAL
trials serious® inconsistency indirectness (8.7%) (4.3%) (1.04 to 3.34) (from 2 more to 99 [VERY LOW
more)
Long term bacteriological failure by antibiotic class (same drug) (4 to 10 weeks from end of treatment)- Quinolones
41 randomised |no serious |no serious no serious serious® none 118/580 95/573 RR 1.22 36 more per 1000 BDDO CRITICAL
trials risk of bias |inconsistency indirectness (20.3%) (16.6%) (0.95to 1.56)( (from 8 fewer to 93 |[MODERATE
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Quality assessment No of patients Effect
alit Importance
5.10 day i Quality " fImp
No of . . . . . o Other et Relative
o Design |Risk of bias| Inconsistency | Indirectness | Imprecision 5 . 3 day antibiotic 5 Absolute
studies considerations — (95% Cl)
Long term bacteriological failure by antibiotic class (same drug) (4 to 10 weeks from end of treatment)- Beta lactams
3! randomised |serious? no serious no serious serious® none 75/212 59/209 RR 1.26 73 more per 1000 ®DO0 CRITICAL
trials inconsistency indirectness (35.4%) (28.2%) (0.96 to 1.65)|(from 11 fewer to 183 LOW
more)
Long term bacteriological failure by antibiotic class (same drug) (4 to 10 weeks from end of treatment)- Co-trimoxazole
5 randomised |serious? no serious no serious serious® none 72/243 67/310 RR 1.32 69 more per 1000 ®DOO CRITICAL
trials inconsistency indirectness (29.6%) (21.6%) (0.98 to 1.76)| (from 4 fewer to 164 LOW
more)
Long term bacteriological failure (4 to 10 weeks from end of treatment)
13! randomised [serious? no serious no serious serious® none 406/1435| 355/1508 RR 1.19 45 more per 1000 @®00 CRITICAL
trials inconsistency indirectness (28.3%) (23.5%) (1.06 to 1.35)| (from 14 more to 82 LOW
more)
Long term bacteriological failure (4 to 10 weeks from end of treatment) - same antibiotic
10! randomised [serious? no serious no serious serious® none 265/1035| 221/1092 RR 1.26 53 more per 1000 @d00 CRITICAL
trials inconsistency indirectness (25.6%) (20.2%) (1.08 to 1.47)| (from 16 more to 95 LOW
more)
Patients with any adverse events during treatment
29! randomised |very no serious no serious serious® none 599/3682| 809/3935 RR 0.83 35 fewer per 1000 @000 CRITICAL
trials serious® inconsistency indirectness (16.3%) (20.6%) (0.74 to 0.93)| (from 53 fewer to 14 [ VERY LOW
fewer)
Patients with any adverse events during treatment - same antibiotic
17" randomised |very no serious no serious serious® none 280/1905| 379/1947 RR 0.76 47 fewer per 1000 @000 CRITICAL
trials serious® inconsistency indirectness (14.7%) (19.5%) (0.63 to 0.92)| (from 72 fewer to 16 [ VERY LOW
fewer)
Patients developed pyelonephritis
5 randomised |very no serious no serious very serious*  [none 2/291 0/291 RR 3.04 - @000 CRITICAL
trials serious® inconsistency indirectness (0.69%) (0%) (0.32to VERY LOW
28.93)
Patients developed pyelonephritis - same antibiotic
3! randomised |very no serious no serious very serious*  [none 2/186 0/195 RR 3.04 - @000 CRITICAL
trials serious® inconsistency indirectness (1.1%) (0%) (0.32to VERY LOW
28.93)
Adverse events requiring the withdrawal of treatment
241 randomised |very no serious no serious serious® none 46/2973 103/3204 RR 0.51 16 fewer per 1000 @000 CRITICAL
trials serious® inconsistency indirectness (1.5%) (3.2%) (0.28 to 0.91)| (from 23 fewer to 3 [VERY LOW
fewer)

Adverse events requiring the withdrawal of treatment - same antibiotic
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Quality assessment No of patients Effect
alit Importance|
5.10 day i Quality " fImp
No of . . . . . o Other et Relative
o Design |Risk of bias| Inconsistency | Indirectness | Imprecision 5 . 3 day antibiotic 5 Absolute
studies considerations — (95% Cl)
13! randomised |very serious’ no serious serious® none 16/1398 57/1419 RR 0.35 26 fewer per 1000 @000 CRITICAL
trials serious® indirectness (1.1%) (4%) (0.12t0 0.98)| (from 35 fewerto 1 [VERY LOW
fewer)
Gastrointestinal adverse effects
24! randomised |very no serious no serious serious® none 226/3357| 306/3616 RR 0.81 16 fewer per 1000 @000 CRITICAL
trials serious® inconsistency indirectness (6.7%) (8.5%) (0.67 to 0.97)| (from 28 fewer to 3 [VERY LOW
fewer)
Gastrointestinal adverse effects - (same antibiotics)
15 randomised |very no serious no serious serious® none 114/1679] 153/1721 RR 0.77 20 fewer per 1000 @000 CRITICAL
trials serious® inconsistency indirectness (6.8%) (8.9%) (0.61 to 0.97)| (from 35 fewer to 3 [VERY LOW
fewer)
Abbreviations: Cl — confidence interval; RR — risk ratio
" Milo et al. 2005
2 Downgraded 1 level - most of the studies are low quality, as reported by study authors
% Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with a 3 day course of antibiotic
4 Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
5 Downgraded 2 levels - ‘very serious’ methodological flaws
5 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with a 5-10 day course of antibiotic
" Downgraded 1 level - heterogeneity > 50%
Antibiotics in pregnant women
Table 29: GRADE profile — antibiotics versus no treatment for asymptomatic bacteriuria in pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . n e Other Tof~ctl No Relative
studies Design bias Inconsistency | Indirectness Imprecision considerations Antibiotics treatment | (95% Cl) Absolute
Development of pyelonephritis
117 randomised |serious? |no serious no serious no serious none 55/983 197/949 |RR 0.23 (0.13| 160 fewer per 1000 SlCle) CRITICAL
trials inconsistency indirectness imprecision (5.6%) (20.8%) to 0.41) (from 181 fewer to 122 [MODERATE
fewer)
Preterm birth <37 weeks
2! randomised [serious? [no serious no serious no serious none 7/120 27/122 |RR0.27 (0.11| 162 fewer per 1000 @DDO CRITICAL
trials inconsistency indirectness imprecision (5.8%) (22.1%) to 0.62) (from 297 fewer to 84 [MODERATE
fewer)

Birthweight <2500 g
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6 randomised |serious? |no serious no serious serious® none 63/729 96/708 |RR 0.64 (0.45|49 fewer per 1000 (from| @®00 CRITICAL
trials inconsistency indirectness (8.6%) (13.6%) to 0.93) 75 fewer to 9 fewer) LOwW
Birthweight (Better indicated by lower values)
11 randomised [serious? [N/A no serious no serious none 235 178 - MD 61 higher (56.55 DDDO CRITICAL
trials indirectness imprecision lower to 178.55 higher) IMODERATE|
Persistent bacteriuria
4! randomised [serious? |[serious* no serious no serious none 60/296 199/300 |RR 0.30 (0.18| 464 fewer per 1000 @D00 CRITICAL
trials indirectness imprecision (20.3%) (66.3%) to 0.53) (from 544 fewer to 312 LOW
fewer)
Serious adverse neonatal outcome
11 randomised [serious? [N/A no serious very serious®  [none 4/128 2/145 |RR 2.27 (0.42| 18 more per 1000 (from| &000 CRITICAL
trials indirectness (3.1%) (1.4%) to 12.16) 8 fewer to 154 more) |VERY LOW
Abbreviations: N/A — not applicable; CI- confidence interval; RR — risk ratio
" Smaill et al. 2015
2 Downgraded 1 level - most of the studies are low quality, as reported by study authors
% Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with no treatment
4 Downgraded 1 level - heterogeneity > 50%
5 Downgraded 2 levels - at minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 30: GRADE profile — nitrofurantoin versus placebo for asymptomatic bacteriuria in pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . A Other - . Relative
studies Design bias Inconsistency| Indirectness |Imprecision T ] o S Nitrofurantoin|Placebo (95% Cl) Absolute
Pyelonephritis
1 randomised |very N/A no serious very none 1/40 5/208 |Risk difference -0.4 [ 24 fewer per 1000 (from | @000 | CRITICAL
trials serious? indirectness serious® (2.5%) (2.4%) (-3.6 t0 9.4) 21 fewer to 184 more) | VERY
NICE analysis Low
RR 0 (0.12 to 8.67)*
Preterm birth <34 weeks
1 randomised |very N/A no serious very none 1/40 12/208 | Risk difference -1.5 | 33 fewer per 1000 (from | @000 | CRITICAL
trials serious? indirectness serious® (2.5%) (5.8%) (-15.3 to 18.5) 54 fewer to 129 more) | VERY
NICE analysis Low
RR 0.43 (0.06 to
3.24)*
Maternal outcomes -urinary tract infections that require antibiotics
1 randomised |very N/A no serious very none 4/40 42/208 | Risk difference - [101 fewer per 1000 (from | @000 | CRITICAL
trials serious? indirectness serious® (10%) (20.2%)| 10.0 (-27.9t06.8) | 164 fewer to 61 more) | VERY
NICE analysis Low
RR 0.50 (0.19 to
1.3)*

Maternal outcomes - non spontaneous onset of labour
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17 randomised |very N/A no serious very none 14/40 44/208 | Risk difference 2.7 | 138 more per 1000 (from | @000 | CRITICAL
trials serious? indirectness serious® (35%) (21.2%)| (-14.3 to0 19.6) 2 more to 1000 more) | VERY
NICE analysis LOW
RR 1.65 (1.01 to
27.2)*
Neonatal outcomes - birthweight small for gestational age <10th percentile
11 randomised |very N/A no serious very none 1/40 14/208 | Risk difference -5.7 | 42 fewer per 1000 (from | @000 | CRITICAL
trials serious? indirectness serious® (2.5%) (6.7%) (-22.5to0 11.3) 64 fewer to 118 more) | VERY
NICE analysis Low
RR 0.37 (0.05 to
2.75)*
Neonatal outcomes - perinatal death
1 randomised |very N/A no serious very none 1/40 2/208 | Risk difference 1.5 [10 fewer per 1000 (from 7| @000 | CRITICAL
trials serious? indirectness serious® (2.5%) (0.96%)| (-15.4 to 18.5) fewer to 260 more) VERY
NICE analysis Low
RR 0 (0.24 to
27.99)*
Neonatal outcomes - admission to neonatal intensive care unit (NICU)
1 randomised |very N/A no serious very none 2/40 5/208 | Risk difference 2.6 | 26 more per 1000 (from | @000 | CRITICAL
trials serious? indirectness serious® (5%) (2.4%) (-14.4 to 19.5) 14 fewer to 225 more) VERY
NICE analysis Low
RR 2.08 (0.42 to
10.35)*

Abbreviations: N/A — not applicable; CI- confidence interval; RR - risk ratio; NICU — neonatal intensive care unit

" Kazemier et al. 2015

2 Downgraded 2 levels - very serious methodological flaws: significant differences in baseline characteristics between intervention and comparator groups
% Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm

4 Calculated by NICE

® Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable benefit with nitrofurantoin; 95% confidence intervals are

very wide

Table 31: GRADE profile — fosfomycin versus cefuroxime for asymptomatic bacteriuria in pregnant women

Quality assessment No of patients Effect
Quality (Importance
s:luod:::s Design R:Jsi::f Inconsistency| Indirectness |Imprecision cons%t:rirtions Fosfomycin|Cefuroxime g%l,,ztgﬁ Absolute

Persistent infection
1 randomised |serious?® [N/A no serious very none 3/44 2/40 RR 1.36 (0.24 | 18 more per 1000 (from 38 [ @000 | CRITICAL

trials indirectness serious® (6.8%) (5%) to 7.75) fewer to 338 more) VERY

LOW

Shift to another antibiotic
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17 randomised |serious? |[N/A no serious very none 0/44 5/40 RR 0.08 (0 to | 115 fewer per 1000 (from | @000 | CRITICAL
trials indirectness serious® (0%) (12.5%) 1.45) 125 fewer to 56 more) VERY
LOW
Adverse effect: allergy or pruritus
11 randomised |serious? [N/A no serious very none 1/44 0/40 RR 2.73 (0.11 - @000 | CRITICAL
trials indirectness serious® (2.3%) (0%) to 65.24) VERY
LOW
Abbreviations: N/A — not applicable; Cl — confidence interval; RR — risk ratio
" Guinto et al. 2010
2 Downgraded 1 level - high dropout rate that would influence the outcome
% Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 32: GRADE profile — pivmecillinam versus ampicillin for asymptomatic bacteriuria in pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of - Risk of - - - Other - . T Relative
studies Design bias Inconsistency| Indirectness [Imprecision considerations Pivmecillinam|/Ampicillin (95% Cl) Absolute
Persistent infection -after 2 weeks
17 randomised |[serious? |N/A no serious very none 4/32 4/33 RR 1.03 (0.28 | 4 more per 1000 (from 87 [ @000 | CRITICAL
trials indirectness serious® (12.5%) (12.1%) to 3.78) fewer to 337 more) VERY
LOW
Persistent infection -after 6 weeks
1 randomised [serious? |N/A no serious very none 7/29 9/25 RR 0.67 (0.29 | 119 fewer per 1000 (from [ @000 | CRITICAL
trials indirectness serious® (24.1%) (36%) to 1.54) 256 fewer to 194 more) VERY
LOW
Recurrent infection
17 randomised |[serious? |N/A no serious very none 2/32 3/33 RR 0.69 (0.12 | 28 fewer per 1000 (from 80 @000 | CRITICAL
trials indirectness serious® (6.3%) (9.1%) to 3.85) fewer to 259 more) VERY
LOW
Adverse effect: prematurely stopping treatment
1 randomised |very N/A no serious very none 9/32 1/33 RR 9.28 (1.25 | 251 more per 1000 (from 8 [ @000 | CRITICAL
trials serious* indirectness serious® (28.1%) (3%) t0 69.13) more to 1000 more) VERY
LOW
Adverse effect: vomiting
17 randomised |very N/A no serious serious® none 14/32 3/33 RR 4.81 (1.53 | 346 more per 1000 (from [ @000 | CRITICAL
trials serious* indirectness (43.8%) (9.1%) to 15.17) 48 more to 1000 more) VERY
LOW
Adverse effect: diarrhoea
1 randomised [serious? |N/A no serious very none 1/32 2/33 RR 0.52 (0.05 | 29 fewer per 1000 (from 58 @000 | CRITICAL
trials indirectness serious® (3.1%) (6.1%) to 5.41) fewer to 267 more) VERY
LOW

Abbreviations: N/A — not assessable; Cl — confidence interval; RR — risk ratio
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" Guinto et al. 2010

2 Downgraded 1 level - high dropout rate that would influence the outcome
3 Downgraded 2 levels - at a 95% confidence interval, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
4 Downgraded 2 levels - very serious methodological flaws
® Downgraded 2 levels — at a minimal important difference of 25%, data are consistent with no meaningful difference or appreciable harm with pivmecillinam; 95% confidence intervals are very wide
5 Downgraded 1 level — 95% confidence intervals are very wide

Table 33: GRADE profile — different antibiotics course lengths versus no treatment for asymptomatic bacteriuria in pregnant women

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . - Other Tea~F No Relative
studies Design bias Inconsistency Indirectness Imprecision e T Antibiotic treatment | (95% Cl) Absolute
Development of pyelonephritis - single dose
17 randomised |serious? [N/A no serious serious® none 9/87 20/86 RR 0.44 130 fewer per 1000 ®DO0 CRITICAL
trials indirectness (10.3%) | (23.3%) |[(0.21t0 0.92) (from 184 fewer to 19 LOW
fewer)
Development of pyelonephritis - short course (3-7 days)
3! randomised |serious? |no serious no serious serious® none 9/235 33/248 RR 0.32 |90 fewer per 1000 (from| &®00 CRITICAL
trials inconsistency indirectness (3.8%) (13.3%) ((0.09 to 1.16)| 121 fewer to 21 more) LOW
Development of pyelonephritis - intermediate course (3-6 weeks)
2! randomised |serious? [no serious no serious no serious none 7/209 44/224 RR 0.17 163 fewer per 1000 O®DD0 CRITICAL
trials inconsistency indirectness imprecision (3.3%) (19.6%) [(0.08 to 0.37)| (from 181 fewer to 124 |MODERATE
fewer)
Development of pyelonephritis - continuous treatment
5 randomised |serious? [serious* no serious no serious none 30/452 | 100/391 RR 0.16 215 fewer per 1000 ®®00 | CRITICAL
trials indirectness imprecision (6.6%) (25.6%) [(0.04 to 0.57)| (from 246 fewer to 110 LOW
fewer)
Preterm birth <37 weeks - short course (3-7 days)
17 randomised |serious? [no serious no serious no serious none 2/37 12/32 RR 0.14 322 fewer per 1000 Slele) CRITICAL
trials inconsistency indirectness imprecision (5.4%) (37.5%) | (0.03 to 0.6) | (from 364 fewer to 150 |MODERATE
fewer)
Preterm birth <37 weeks - continuous treatment
17 randomised |serious? [N/A no serious serious® none 5/83 15/90 RR 0.36 107 fewer per 1000 @®®00 | CRITICAL
trials indirectness (6%) (16.7%) |(0.14 t0 0.95) (from 143 fewer to 8 LOW
fewer)
Birthweight <2500 g - single dose
1 randomised [serious? |N/A no serious serious® none 18/235 21/178 RR 0.65 |41 fewer per 1000 (from| @®00 CRITICAL
trials indirectness (7.7%) (11.8%) |(0.36 to 1.18)| 76 fewer to 21 more) LOW
Birthweight <2500 g - intermediate course (3-6 weeks)
11 randomised |[serious? [N/A no serious very serious®  |none 15/133 15/145 RR 1.09 9 more per 1000 (from ®000 CRITICAL
trials indirectness (11.3%) | (10.3%) [(0.55to 2.14)| 47 fewer to 118 more) [VERY LOW

Birthweight <2500 g - continuous treatment
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41 randomised [serious? |no serious no serious serious® none 30/361 60/385 RR 0.54 |72 fewer per 1000 (from| @®00 CRITICAL
trials inconsistency indirectness (8.3%) (15.6%) |(0.33 to 0.87)| 104 fewer to 20 fewer) LOwW
Abbreviations: N/A — not applicable; Cl — confidence interval; RR — risk ratio
" Smaill et al. 2015
2 Downgraded 1 level - most of the studies are low quality, as reported by study authors
% Downgraded 1 level - at a minimal important difference of 25%, data are consistent with no meaningful difference or appreciable harm with no treatment
4 Downgraded 1 level - heterogeneity > 50%
® Downgraded 2 levels - at a minimal important difference of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 34: GRADE profile — single dose versus short course (4 to 7 days) for asymptomatic bacteriuria in pregnant women
Quality assessment No of patients Effect
Quality |Importance
No of - - - - - _ Other Single [Short course| Relative
studies Design [Risk of bias| Inconsistency | Indirectness | Imprecision aratbeiens | cme (4-7 days) (95% Cl) Absolute
No cure
13! randomised |very serious® no serious serious* none 1791772 121/730 RR 1.28 46 more per 1000 @000 CRITICAL
trials serious? indirectness (23.2%) (16.6%) [(0.87 to 1.88)| (from 22 fewer to 146 | VERY LOW
more)
No cure - same antimicrobial agent
10 randomised [serious® serious® no serious serious* none 165/662 | 107/624 RR 1.34 58 more per 1000 @000 CRITICAL
trials indirectness (24.9%) (17.1%) |(0.85 to 2.12)| (from 26 fewer to 192 | VERY LOW
more)
No cure - different antimicrobial agent
3! randomised [no serious |no serious no serious very serious®  |none 14/110 14/106 RR 0.98 (3 fewer per 1000 (from| @®®00 CRITICAL
trials risk of bias |inconsistency indirectness (12.7%) (13.2%) [(0.49 to 1.95)(67 fewer to 125 more) LOW
Recurrent asymptomatic bacteriuria
8’ randomised |very no serious no serious serious* none 43/232 36/213 RR 1.13 22 more per 1000 @000 CRITICAL
trials serious? inconsistency indirectness (18.5%) (16.9%) [(0.77 to 1.66)| (from 39 fewer to 112 | VERY LOW
more)
Recurrent asymptomatic bacteriuria - same antimicrobial agent
6’ randomised |very no serious no serious serious* none 40/166 34/147 RR 1.12 28 more per 1000 @000 CRITICAL
trials serious? inconsistency indirectness (24.1%) (23.1%) |(0.76 to 1.66)| (from 56 fewer to 153 [ VERY LOW
more)
Recurrent asymptomatic bacteriuria - different antimicrobial agent (Copy)
2! randomised |very no serious no serious very serious®  |none 3/66 2/66 RR 1.32 10 more per 1000 @000 CRITICAL
trials serious? inconsistency indirectness (4.5%) (3%) (0.23 to 7.46)| (from 23 fewer to 196 | VERY LOW
more)
Pyelonephritis
2! randomised |very no serious no serious very serious®  |none 5/54 1/48 RR 3.09 44 more per 1000 @000 CRITICAL
trials serious? inconsistency indirectness (9.3%) (2.1%) (0.54 to (from 10 fewer to 345 | VERY LOW
17.55) more)

Preterm delivery
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Quality assessment No of patients Effect
Quality |Importance
No of . . . . . o, Other Single [Short course| Relative
studies Design |Risk of bias| Inconsistency | Indirectness | Imprecision considerations | dose (4-7 days) (95% Cl) Absolute
3! randomised |no serious |no serious no serious serious* none 44/409 36/395 RR 1.17 15 more per 1000 ODDO CRITICAL
trials risk of bias |inconsistency indirectness (10.8%) (9.1%) (0.77 t0 1.78)| (from 21 fewer to 71 |MODERATE
more)
Low birthweight
17 randomised |no serious |N/A no serious serious* none 48/364 28/350 RR 1.65 52 more per 1000 ODDO CRITICAL
trials risk of bias indirectness (13.2%) (8%) (1.06 to 2.57)| (from 5 more to 126 |MODERATE
more)
Side effects
12! randomised |very no serious no serious serious’ none 97/738 140/722 RR 0.70 58 fewer per 1000 @000 CRITICAL
trials serious? inconsistency indirectness (13.1%) (19.4%) [(0.56 to 0.88)| (from 85 fewer to 23 |VERY LOW
fewer)
Side effects - same antimicrobial agent
9’ randomised [no serious |no serious no serious serious’ none 95/628 125/616 RR 0.77 47 fewer per 1000 @DDO CRITICAL
trials risk of bias |inconsistency indirectness (15.1%) (20.3%) [(0.611t0 0.97) (from 79 fewerto 6 |MODERATE|
fewer)
Side effects - different antimicrobial agent
3! randomised |serious* no serious no serious no serious none 2/110 15/106 RR 0.16 119 fewer per 1000 @DDO CRITICAL
trials inconsistency indirectness imprecision (1.8%) (14.2%) [(0.04 to 0.58)| (from 136 fewer to 59 IMODERATE|
fewer)
Abbreviations: N/A, not applicable; Cl, confidence interval; RR, risk ratio
"Widmer et al. 2015
2 Downgraded 2 levels - very serious methodological flaws
% Downgraded 1 level - heterogeneity > 50%
4 Downgraded 1 level - at a minimal important difference of 25%, data are consistent with no meaningful difference or appreciable harm with single dose antibiotics
5 Downgraded 1 level - most of the studies are of low quality
5 Downgraded 2 levels - at a minimal important difference of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
" Downgraded 1 level — at a minimal important difference of 25%, data are consistent with no meaningful difference or appreciable harm with short course antibiotics
Table 35: GRADE profile — 1-day nitrofurantoin versus 7-day nitrofurantoin for asymptomatic bacteriuria in pregnant women
Quality assessment No of patients Effect
Quality |Importance
22 G Design ey Inconsistency| Indirectness | Imprecision Othen U CEY I GEY T Absolute
studies bias considerations | nitrofurantoin | nitrofurantoin | (95% Cl)
Symptomatic infection at 2 weeks
1 randomised |no serious [N/A no serious very serious? [none 5/371 7/370 RR 0.71 5 fewer per 1000 ®D00 CRITICAL
trials risk of bias indirectness (1.3%) (1.9%) (0.23to  |(from 15 fewer to 23 LOwW
2.22) more)

Symptomatic infection prior to delivery
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1 randomised |no serious [N/A no serious very serious? |none 10/354 12/349 RR 0.82 6 fewer per 1000 ®®00 CRITICAL
trials risk of bias indirectness (2.8%) (3.4%) (0.36 to  |(from 22 fewer to 30 LOwW
1.88) more)
Persistent infection
17 randomised [no serious [N/A no serious no serious none 90/371 51/370 RR 1.76 | 105 more per 1000 PPDD CRITICAL
trials risk of bias indirectness impression (24.3%) (13.8%) (1.29 to 2.4)| (from 40 more to HIGH
193 more)
Adverse event: nausea
17 randomised [no serious [N/A no serious serious® none 23/375 33/385 RR 0.72 | 24 fewer per 1000 ODDO CRITICAL
trials risk of bias indirectness (6.1%) (8.6%) (0.43 to 1.2)|(from 49 fewer to 17 MODERATE|
more)
Preterm delivery
17 randomised [no serious [N/A no serious serious* none 39/354 31/349 RR 1.24 21 more per 1000 ODDO CRITICAL
trials risk of bias indirectness (11%) (8.9%) (0.79to |(from 19 fewer to 83 |MODERATE|
1.94) more)
Abbreviations: N/A — not applicable; Cl — confidence interval; RR - risk ratio
" Guinto et al. 2010
2 Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
% Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with a 7 day course of nitrofurantoin
4Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with a 1 day course of nitrofurantoin
Antibiotics in older people
Table 36: GRADE profile — antibiotics versus placebo or no treatment in older people with asymptomatic bacteriuria
Quality assessment No of patients Effect
Quality Importance
s:luod:::s Design R:;::f Inconsistency | Indirectness | Imprecision cons%:;:ions [Antibiotics pl?f;':;:;tn ° g%l,;t'(‘:’f) Absolute
Symptomatic urinary tract infection
5 randomised |no serious [very serious? no serious very serious®  |none 225/554 100/492 RR 1.11 22 more per 1000 @000 | CRITICAL
trials risk of bias indirectness (40.6%) (20.3%) (0.51 to 2.43)|(from 100 fewer to 291| VERY
more) LOW
Bacteriological cure
9’ randomised [no serious [no serious no serious no serious none 305/496 114/658 RR 2.67 289 more per 1000 | @®®@® | CRITICAL
trials risk of bias |inconsistency indirectness imprecision (61.5%) (17.3%) (1.85 to 3.85)| (from 147 more to 494 | HIGH
more)
Any adverse events
4! randomised |no serious [no serious no serious no serious none 21/506 4/415 RR 3.77 (1.4 27 more per 1000 ®@®® | CRITICAL
trials risk of bias |inconsistency indirectness imprecision (4.2%) (0.96%) to 10.15) (from 4 more to 88 HIGH
more)

Complications
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3! randomised [no serious [no serious no serious very serious®  |none 10/432 12/382 RR0.78 |7 fewer per 1000 (from| @®00 | CRITICAL
trials risk of bias |inconsistency indirectness (2.3%) (3.1%) (0.35to 1.74)| 20 fewer to 23 more) | LOW
Death
6’ randomised [no serious [no serious no serious very serious®  [none 49/387 54/374 RR 0.99 (0.7]1 fewer per 1000 (from| @®00 | CRITICAL
trials risk of bias |inconsistency indirectness (12.7%) (14.4%) to 1.41) 43 fewer to 59 more) | LOW
Abbreviations: Cl — confidence interval
' Zalmanovici-Trestioreanu et al. 2015
2 Downgraded 1 level — heterogeneity > 50%
% Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 37: GRADE profile — single dose versus short course (3 to 6 days) in older women
Quality assessment No of patients Effect
Quality |Importance
No of . . . . . Al Other Single [Short-course| Relative
studies Design |Risk of bias| Inconsistency | Indirectness |Imprecision considerations | dose | (3to 6 days) | (95% Cl) Absolute
Persistent UTI: short term
5 randomised [serious? no serious no serious serious?® none 38/172 19/184 RR 2.01 (1.05| 104 more per 1000 @d00 CRITICAL
trials inconsistency indirectness (22.1%) (10.3%) to 3.84) (from 5 more to 293 LOwW
more)
Persistent UTI: long term
3! randomised [serious* no serious no serious very none 11/38 12/57 RR 1.18 (0.59|38 more per 1000 (from| @000 CRITICAL
trials inconsistency indirectness serious® (28.9%) (21.1%) to 2.32) 86 fewer to 278 more) | VERY LOW
Clinical failure (persistence of symptoms): short-term
1 randomised [serious* N/A no serious very none 1/15 0/8 RR 1.69 (0.08 - @000 CRITICAL
trials indirectness serious® (6.7%) (0%) to 37.26) VERY LOW
Reinfection rate: short-term
1 randomised [serious* N/A no serious very none 7/49 10/47 RR 0.67 (0.28| 70 fewer per 1000 @000
trials indirectness serious® (14.3%) (21.3%) to 1.62) (from 153 fewer to 132 [ VERY LOW
more)
Reinfection rate: long-term
1 randomised [serious* N/A no serious serious® none 8/36 3/38 RR 2.81 (0.81] 143 more per 1000 ®D00
trials indirectness (22.2%) (7.9%) t0 9.79) (from 15 fewer to 694 LOW
more)
Acceptability (little or no satisfaction with treatment)
17 randomised |no serious |N/A no serious serious® none 3/79 10/79 RR 0.30 (0.09| 89 fewer per 1000 Celele)
trials risk of bias indirectness (3.8%) (12.7%) to 1.06) (from 115 fewer to 8 [MODERATE
more)

Abbreviations: Cl — confidence interval; UTI — urinary tract infection; N/A — not applicable

" Lutters et al. 2008

2 Downgraded 1 level - majority of studies low quality

% Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with single dose antibiotics
4 Downgraded 1 level - majority of evidence rated unclear or high risk of bias
® Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
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5 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with short-course antibiotics

Table 38: GRADE profile — single dose versus long course (7 to 14 days) in older women

Quality assessment No of patients Effect
Quality |Importance
No of . . . . . o Other Single Long Relative
studies Design Risk of bias | Inconsistency Indirectness |Imprecision considerations dose course (95% Cl) Absolute
Persistent UTI: short-term
6 randomised [serious? no serious no serious serious® none 37/311 | 18/317 |RR 1.93 (1.01(53 more per 1000 (from 1| @®®00 CRITICAL
trials inconsistency indirectness (11.9%) | (5.7%) t0 3.7) more to 153 more) LOW
Persistent UTI: long-term
5 randomised [serious? no serious no serious serious® none 50/255 | 41/268 |RR 1.28 (0.89| 43 more per 1000 (from @®00 CRITICAL
trials inconsistency indirectness (19.6%) | (15.3%) to 1.84) 17 fewer to 129 more) LOwW
Clinical failure (persistence of symptoms): short-term
1 randomised |no serious  |N/A no serious very none 10/97 5/91 |RR 1.94 (0.68| 52 more per 1000 (from ®D00 CRITICAL
trials risk of bias indirectness serious* (10.3%) | (5.5%) to 5.57) 18 fewer to 251 more) LOwW
Acceptability (little or no satisfaction with treatment)
1 randomised |no serious  |N/A no serious serious® none 89/197 | 119/191 | RR 0.73 (0.6 (168 fewer per 1000 (from| @®®®0O CRITICAL
trials risk of bias indirectness (45.2%) | (62.3%) to 0.88) 249 fewer to 75 fewer) [MODERATE]
Adverse drug reactions
3! randomised |no serious  |no serious no serious very none 20/305 | 25/290 | RR 0.8 (0.45 | 17 fewer per 1000 (from @®00 CRITICAL
trials risk of bias  |inconsistency indirectness serious* (6.6%) | (8.6%) to 1.41) 47 fewer to 35 more) LOW
Discontinuation due to adverse reactions
3! randomised [serious? no serious no serious very none 0/305 1/290 |RR 0.33 (0.01| 2 fewer per 1000 (from 3| @000 CRITICAL
trials inconsistency indirectness serious* (0%) (0.34%) to 7.87) fewer to 24 more) VERY LOW
Abbreviations: Cl — confidence interval; UTI — urinary tract infection; N/A — not applicable
" Lutters et al. 2008
2 Downgraded 1 level - majority of studies are low quality
3 Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with single dose antibiotics
4 Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
® Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with long course antibiotics
Table 39: GRADE profile — single dose versus short course or long-course (3 to 14 days) in older women
Quality assessment No of patients Effect
. . Short-course or long- . Quality mportance
No of . Risk of . . - Other Single Relative
X Design . Inconsistency | Indirectness (Imprecision : . course treatment (3 to 5 Absolute
studies bias considerations | dose 14 days) (95% CI)

Persistent UTI: short term
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Quality assessment No of patients Effect
Quality [Importance
No of . Risk of . . . Other Single | Short-courseorlong- | o\ ¢; /0
o Design o Inconsistency | Indirectness (Imprecision - q course treatment (3 to 5 Absolute
studies bias considerations | dose 14 days) (95% Cl)
8’ randomised [serious? no serious no serious serious® none 49/401 31/408 RR 1.51 39 more per 1000 | @®00 | CRITICAL
trials inconsistency indirectness (12.2%) (7.6%) (0.92 to (from 6 fewer to 113 [ LOW
2.49) more)
Persistent UTI: long term
5 randomised |no serious |no serious no serious serious® none 50/256 44/265 RR 1.14 (0.8 23 more per 1000 | ®@00 | CRITICAL
trials risk of bias |inconsistency indirectness (19.5%) (16.6%) to 1.63) |(from 33 fewer to 105| LOW
more)
Clinical failure (persistence of symptoms): short term
2! randomised [no serious |no serious no serious very none 11/212 5/199 RR 1.91 (0.7 23 more per 1000 | @00 | CRITICAL
trials risk of bias |inconsistency indirectness serious* (5.2%) (2.5%) to 5.19) | (from 8 fewer to 105 | LOW
more)
Acceptability (little or no satisfaction with treatment )
2! randomised [no serious |no serious no serious very none 92/276 129/270 RR 0.58 201 fewer per 1000 | @®00 | CRITICAL
trials risk of bias |inconsistency indirectness serious* (33.3%) (47.8%) (0.27 to (from 349 fewer to LOwW
1.25) 119 more)
Adverse drug reactions
3! randomised [no serious |no serious no serious very none 20/305 25/290 RR 0.80 17 fewer per 1000 | ®®00
trials risk of bias |inconsistency indirectness serious* (6.6%) (8.6%) (0.45to0 | (from 47 fewerto 35 | LOW
1.41) more)
Discontinuation due to adverse reactions
3! randomised |serious? serious® no serious very none 0/305 1/290 RR 0.33 2 fewer per 1000 @000 | CRITICAL
trials indirectness serious* (0%) (0.34%) (0.01 to (from 3 fewer to 24 | VERY
7.87) more) LOW
Abbreviations: Cl — confidence interval; UTI — urinary tract infection
" Lutters et al. 2008
2 Downgraded 1 level — majority of studies are low quality
% Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with single dose antibiotics
4 Downgrade 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
5 Downgraded 1 level - not assessable
Table 40: GRADE profile — short course (3 to 6 days) versus long course (7 to 14 days) in older women
Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . Other Short Long Relative
studies Design Risk of bias| Inconsistency Indirectness (Imprecision considerations | course | course (95% Cl) Absolute
Persistent UTI: short-term
31 randomised [serious? serious® no serious very none 36/224 | 47/207 |RR 0.85 (0.29| 34 fewer per 1000 (from [ @000 CRITICAL
trials indirectness serious* (16.1%) | (22.7%) to 2.47) 161 fewer to 334 more) [ VERY LOW
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Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . Other Short Long Relative
studies Design Risk of bias| Inconsistency Indirectness (Imprecision considerations | course | course (95% Cl) Absolute

Persistent UTI: long-term

3! randomised [serious? no serious no serious very none 64/247 | 71/223 [RR 1.00 (0.12| O fewer per 1000 (from @000 CRITICAL
trials inconsistency indirectness serious* (25.9%) | (31.8%) to 8.57) (280 fewer to 1000 more)| VERY LOW

Clinical failure (persistence of symptom): short term

4! randomised [serious? no serious no serious very none 30/199 | 28/196 |RR 0.98 (0.62 3 fewer per 1000 (from @000 CRITICAL
trials inconsistency indirectness serious* (15.1%) | (14.3%) to 1.54) 54 fewer to 77 more) |VERY LOW

Clinical failure (persistence of symptom): long term

17 randomised |serious? N/A no serious serious® none 29/119 | 34/104 |RR 0.75 (0.49| 82 fewer per 1000 (from| @®®00 | CRITICAL
trials indirectness (24.4%) | (32.7%) to 1.13) 167 fewer to 43 more) LOW

Reinfection rate short term

1 randomised [serious? N/A no serious very none 10/119 2/104 |RR 4.34 (0.98| 64 more per 1000 (from @000 CRITICAL
trials indirectness serious® (8.4%) | (1.9%) to 19.49) 0 fewer to 356 more) |VERY LOW

Reinfection rate long term

2! randomised |no serious  [serious® no serious very none 23/212 | 21/193 [RR 1.30 (0.42| 33 more per 1000 (from @000 CRITICAL
trials risk of bias indirectness serious* (10.8%) | (10.9%) to 4.01) 63 fewer to 328 more) [VERY LOW

Acceptability (little or no satisfaction with treatment)

1 randomised |no serious  [N/A no serious very none 2/49 5/43 |RR 0.35 (0.07 76 fewer per 1000 (from | @®00
trials risk of bias indirectness serious* (4.1%) | (11.6%) t0 1.72) 108 fewer to 84 more) LOW

Adverse drug reactions

17 randomised |serious? N/A no serious very none 5/119 5/104 |RR 0.87 (0.26| 6 fewer per 1000 (from @000 CRITICAL
trials indirectness serious* (4.2%) (4.8%) to 2.93) 36 fewer to 93 more) |VERY LOW

Discontinuation due to adverse reactions

2! randomised |no serious  [serious® no serious very none 0/212 4/194 |RR 0.11 (0.01| 18 fewer per 1000 (from @000 CRITICAL
trials risk of bias indirectness serious* (0%) (2.1%) to 1.97) 20 fewer to 20 more) |VERY LOW

Mean number of adverse events per patient (day 9) (Better indicated by lower values)

1 randomised |no serious  [N/A no serious serious’ none 91 86 - MD 0.90 lower (1.33 to DDDO CRITICAL
trials risk of bias indirectness 0.47 lower) MODERATE|

Mean number of adverse events per patient (day 5) (Better indicated by lower values)

1 randomised |no serious  [N/A no serious serious’ none 91 86 - MD 0.70 lower (1.09 to DDDO CRITICAL
trials risk of bias indirectness 0.31 lower) MODERATE|

Abbreviations: UTI — urinary tract infection; Cl — confidence interval; N/A — not applicable; RR — risk ratio; MD — mean difference

" Lutters et

al. 2008

2 Downgraded 1 level - majority of studies are low quality
% Downgraded 1 level - heterogeneity > 50%

4 Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm

® Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with long course antibiotics
5 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with short course antibiotics; very wide confidence

intervals

" Downgraded 1 level — at a minimal important difference (MID) of 0.5 standard deviation of control, data are consistent with no meaningful difference or appreciable harm with short course antibiotics
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Table 45: GRADE profile — 3 days versus 5 days in older women

Quality assessment No of patients Effect
Quality |Importance
No of . Risk of . . o, Other Relative
studies Design bias Inconsistency| Indirectness (Imprecision considerations 3 days |5 days (95% Cl) Absolute
Persistent UTI: short course (3 days after treatment)
17 randomised |serious® |N/A no serious serious® none 712 | 3/14 |RR2.72(0.9to| 369 more per 1000 (from 21 @®00 | CRITICAL
trials indirectness (58.3%)((21.4%) 8.27) fewer to 1000 more) LOwW
Clinical failure (not recovered): short-term (3 days after treatment)
17 randomised |serious® |N/A no serious very none 3/12 | 3/14 |RR1.17 (0.29 to| 36 more per 1000 (from 152 @000 | CRITICAL
trials indirectness serious* (25%) [(21.4%) 4.74) fewer to 801 more) VERY
LOW
Abbreviations: Cl — confidence interval; UTI — urinary tract infection; N/A — not applicable; RR — risk ratio
" Lutters et al. 2008
2 Downgraded 1 level - majority of evidence is of low quality
% Downgraded 2 levels - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with a 3 day course
4 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Antibiotics in children
Table 41: GRADE profile — trimethoprim (10 days) versus co-trimoxazole (10 days) in children
Quality assessment No of patients Effect
Quality Importance
e Design ey Inconsistency| Indirectness (Imprecision athen Dolngsdefeiil | (il Gl Sl Absolute
studies bias considerations (10 days) (10 days) (95% CI)
Persistent bacteriuria
1 randomised |very N/A no serious very none 4/30 2/29 RR 1.93 (0.38| 64 more per 1000 @000 | CRITICAL
trials serious? indirectness serious® (13.3%) (6.9%) t0 9.76) (from 43 fewer to 604 | VERY
more) LOW
Persistent symptoms
1 randomised |very N/A no serious very none 2/30 0/29 RR 4.84 (0.24 - @000 | CRITICAL
trials serious? indirectness serious® (6.7%) (0%) to 96.66) VERY
LOW
Recurrence
1 randomised |very N/A no serious very none 1/30 0/29 RR 2.90 (0.12 - @000 | CRITICAL
trials serious? indirectness serious® (3.3%) (0%) to 68.5) VERY
LOW

Abbreviations: Cl — confidence interval; N/A — not applicable; RR - risk ratio

" Fitzgerald et al. 2012

2 Downgraded 2 levels — very serious methodological flaws
3 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
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Table 42: GRADE profile — cefadroxil (10 days) versus ampicillin (10 days) in children

Quality assessment No of patients Effect
Quality |Importance
Loa Design B G Inconsistency| Indirectness |Imprecision iy coEeed {0 SuHElln fy) - et Absolute
studies 9 bias Y P considerations days) days) (95% CI)
Persistent bacteriuria
17 randomised |serious? |N/A no serious very none 0/16 1/16 RR 0.33 (0.01( 42 fewer per 1000 (from | @000
trials indirectness serious® (0%) (6.3%) to 7.62) 62 fewer to 414 more) | VERY
LOW
Persistent symptoms
11 randomised |serious? |N/A no serious very none 0/16 1/16 RR 0.33 (0.01] 42 fewer per 1000 (from [ @000
trials indirectness serious® (0%) (6.3%) to 7.62) 62 fewer to 414 more) | VERY
LOW
Abbreviations: Cl — confidence interval; N/A — not applicable; RR — risk ratio
' Fitzgerald et al. 2012
2 Downgraded 2 levels - very serious methodological flaws
3 Downgraded 2 levels — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 43: GRADE profile — single dose versus short course (3 to 7 days) in children
Quality assessment No of patients Effect
Quality |Importance
. - Short .
No of - Risk of - - - Other Single Relative
. Design . Inconsistency |Indirectness|iImprecision . . course 5 Absolute
studies bias considerations dose (95% CI)
(3-7 days)
Persistent bacteriuria
2! randomised |very no serious serious® very none 21/75 14/70 |RR 1.3 (0.65 to| 60 more per 1000 (from 70 | @000 | CRITICAL
trials serious?  |inconsistency serious* (28%) (20%) 2.62) fewer to 324 more) VERY
LOW
Recurrence
2! randomised  [|very no serious serious® very none 11/75 7/70 |RR 1.5(0.43 to| 50 more per 1000 (from 57 | ®000 | CRITICAL
trials serious?  |inconsistency serious* (14.7%) | (10%) 5.26) fewer to 426 more) VERY
LOW
Re-infection
17 randomised |very N/A serious® very none 1/25 5/20 RR 0.16 (0.02 |210 fewer per 1000 (from 245| @000 | CRITICAL
trials serious? serious* (4%) (25%) to 1.26) fewer to 65 more) VERY
LOW
' Fitzgerald et al. 2012

2 Downgraded 2 levels — very serious methodological flaws

3 Downgraded 1 level - some children had a history of recurrent urinary tract infection
4 Downgraded 2 levels — at a minimal important difference of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm t
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Table 44: GRADE profile — single dose versus long course (10 days) in children

Quality assessment No of patients Effect
Quality Importance
Loa Design e Inconsistenc Indirectness |Imprecision iy SliplCe|| CHnTene 1y Relative Absolute
studies 9 bias y P considerations | dose day treatment (95% CI)
Persistent bacteriuria (assessed with: Amoxicillin (4/6 studies))
6 randomised |very no serious no serious serious® none 27/113 12/115 RR 2.01 (1.06/ 105 more per 1000 @000 | CRITICAL
trials serious? [inconsistency indirectness (23.9%) (10.4%) to 3.8) (from 6 more to 292 | VERY
more) LOW
Persistent symptoms
11 randomised |very N/A no serious very none 1/16 3/14 RR 0.29 (0.03| 152 fewer per 1000 @000 | CRITICAL
trials serious? indirectness serious* (6.3%) (21.4%) to 2.5) (from 208 fewer to 321 [ VERY
more) LOW
Recurrence
2! randomised |very no serious no serious very none 9/41 6/38 RR 1.38 (0.55|60 more per 1000 (from| @000 | CRITICAL
trials serious? |inconsistency indirectness serious* (22%) (15.8%) to 3.5) 71 fewer to 395 more) | VERY
LOW
Persistent bacteriuria and symptoms
1 randomised |very N/A no serious very none 2/24 1/22 RR 1.83 (0.18|38 more per 1000 (from| @000 | CRITICAL
trials serious? indirectness serious* (8.3%) (4.5%) to 18.84) | 37 fewer to 811 more) | VERY
LOW
Abbreviations: Cl — confidence interval; N/A — not applicable; RR — risk ratio
' Fitzgerald et al. 2012
2 Downgraded 2 levels - very serious methodological flaws
3 Downgraded 1 level - at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with a single dose of antibiotics
4 Downgraded 1 level — at a minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
Table 45: GRADE profile — short course (3 to 7 days) versus long course (10 to 14 days) in children
Quality assessment No of patients Effect
Quality |Importance
22 Design Ay Inconsistency [Indirectness|imprecision ity el Gl | L0 el FEIEUD Absolute
studies bias considerations (3-7 days) (10-14 days) (95% CI)
Persistent bacteriuria
3! randomised |very no serious serious® very none 29/136 24/129 RR 1.09 (0.67| 17 more per 1000 (from | ®000 | CRITICAL
trials serious?  [inconsistency serious* (21.3%) (18.6%) to 1.76) 61 fewer to 141 more) | VERY
LOW
Recurrence
4 randomised [very no serious serious® very none 25/163 21/165 RR 1.25 (0.74| 32 more per 1000 (from | @000 | CRITICAL
trials serious? [inconsistency serious* (15.3%) (12.7%) to 2.13) 33 fewer to 144 more) | VERY
LOW
Re-infection
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Quality assessment No of patients Effect
Quality [Importance
No of . Risk of . . . . Other Short course | Long course Relative
studies Design bias Inconsistency (Indirectness|imprecision considerations (3-7 days) (10-14 days) (95% Cl) Absolute

2! randomised |very no serious serious® very none 14/109 15/102 RR 0.88 (0.44| 18 fewer per 1000 (from | @000 | CRITICAL

trials serious? [inconsistency serious* (12.8%) (14.7%) to 1.74) 82 fewer to 109 more) | VERY
LOW

Abbreviations: Cl — confidence interval; RR — risk ratio

" Fitzgerald et al. 2012

2 Downgraded 2 levels — very serious methodological flaws

3 Downgraded 1 level - some children had history of recurrent urinary tract infection

4 Downgraded 2 levels — at minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm

Table 50: GRADE profile — short course (2 to 4 days) versus longer course (7 to 14 days) in children

Quality assessment No of patients Effect
Quality |Importance
No of . . . . . . Other Short Standard Relative
studies Design |Risk of bias| Inconsistency | Indirectness [Imprecision considerations | duration | duration (95% Cl) Absolute

Urinary tract infection at end of treatment

8’ randomised [serious? no serious no serious very none 34/232 27/191  |RR 1.06 (0.64| 8 more per 1000 (from @000 CRITICAL
trials inconsistency indirectness serious® (14.7%) (14.1%) to 1.76) 51 fewer to 107 more) | VERY LOW

Urinary tract infection at 1 to 3 months after treatment

6’ randomised [serious? no serious no serious very none 19/138 20/131 |RR 0.83 (0.46(26 fewer per 1000 (from| @000 CRITICAL
trials inconsistency indirectness serious® (13.8%) (15.3%) to 1.47) 82 fewer to 72 more) |VERY LOW

Urinary tract infection at 3 to 15 months after treatment

4! randomised [serious? no serious no serious very none 42/129 35/109 |RR 1.05 (0.73|16 more per 1000 (from| @000 CRITICAL
trials inconsistency indirectness serious® (32.6%) (32.1%) to 1.52) 87 fewer to 167 more) | VERY LOW

Urinary tract infection at 1 to 15 months after treatment

10! randomised [serious? no serious no serious very none 62/267 57/240 |RR 0.95 (0.70]12 fewer per 1000 (from| @000 CRITICAL
trials inconsistency indirectness serious® (23.2%) (23.8%) to 1.29) 71 fewer to 69 more) [VERY LOW

Persistence of bacteriuria - sulphonamide containing antibiotics

8’ randomised [serious? no serious no serious very none 19/161 19/128 |RR 0.80 (0.45[30 fewer per 1000 (from| @000 CRITICAL
trials inconsistency indirectness serious® (11.8%) (14.8%) to 1.41) 82 fewer to 61 more) [VERY LOW

Persistence of bacteriuria - other antibiotics

8’ randomised |serious? no serious no serious serious* none 15/74 8/63 RR 1.72 (0.78[91 more per 1000 (from| ®®00 CRITICAL
trials inconsistency indirectness (20.3%) (12.7%) to 3.80) 28 fewer to 356 more) LOW

Recurrence of urinary tract infection - sulphonamide containing antibiotics

9' randomised [serious? no serious no serious very none 38/172 33/155 |RR 0.96 (0.64| 9 fewer per 1000 (from ®000 CRITICAL
trials inconsistency indirectness serious® (22.1%) (21.3%) to 1.44) 77 fewer to 94 more) |VERY LOW

Recurrence of urinary tract infection - other antibiotics
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Quality assessment No of patients Effect
Quality |Importance
No of n n n o n A Other Short Standard Relative
studies Design |Risk of bias| Inconsistency | Indirectness |(Imprecision considerations | duration | duration (95% Cl) Absolute
9’ randomised [serious? no serious no serious very none 22/75 22/68 RR 0.93 (0.53|23 fewer per 1000 (from| @©000 CRITICAL
trials inconsistency indirectness serious® (29.3%) (32.4%) to 1.61) 152 fewer to 197 more) | VERY LOW
Persistence of bacteriuria and urinary tract imaging - Urinary tract infection with abnormal imaging
2! randomised [serious? no serious no serious very none 11/33 13/27 RR 0.71 (0.38| 140 fewer per 1000 @000 CRITICAL
trials inconsistency indirectness serious® (33.3%) (48.1%) to 1.32) (from 299 fewer to 154 [ VERY LOW
more)
Persistence of bacteriuria and urinary tract imaging - Urinary tract infection with normal imaging
2! randomised [serious? very serious® no serious very none 9/56 8/38 RR 0.99 (0.12] 2 fewer per 1000 (from @000 CRITICAL
trials indirectness serious® (16.1%) (21.1%) to 8.56) 185 fewer to 1000 | VERY LOW
more)
Recurrence of urinary tract infection and urinary tract imaging - urinary tract infection with abnormal imaging
17 randomised [serious? N/A no serious very none 117 3/5 RR 0.24 (0.03| 456 fewer per 1000 @000 CRITICAL
trials indirectness serious® (14.3%) (60%) to 1.67) (from 582 fewer to 402 | VERY LOW
more)
Recurrence of urinary tract infection and urinary tract imaging - urinary tract infection with normal imaging
1 randomised [serious? N/A no serious very none 1/24 1/34 RR 1.42 (0.09|12 more per 1000 (from| @000 CRITICAL
trials indirectness serious® (4.2%) (2.9%) to 21.55) | 27 fewer to 604 more) | VERY LOW
Persistent bacteriuria: resistance to antibiotic
1 randomised [no serious [N/A no serious serious® none 8/18 14/18 RR 0.57 (0.32| 334 fewer per 1000 DDDO CRITICAL
trials risk of bias indirectness (44.4%) (77.8%) to 1.01) (from 529 fewer to 8 |[MODERATE
more)
Recurrence of urinary tract infection: resistance to antibiotic
3! randomised [serious? no serious no serious very none 3/28 6/18 RR 0.39 (0.12| 203 fewer per 1000 @000 CRITICAL
trials inconsistency indirectness serious® (10.7%) (33.3%) to 1.29) (from 293 fewer to 97 |VERY LOW
more)

Abbreviations: Cl — confidence interval; RR — risk ratio

" Michael et al. 2003
2 Downgraded 1 level - majority of evidence was rated unclear risk of bias by study authors
3 Downgraded 2 levels — at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference, appreciable benefit or appreciable harm
4 Downgraded 1 level - at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with short duration antibiotics
® Downgraded 2 levels - heterogeneity > 50%
8 Downgraded 1 level - at a default minimal important difference (MID) of 25%, data are consistent with no meaningful difference or appreciable harm with standard duration antibiotics
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A higher quality systematic review
has been prioritised (Smaill et al.
2015)

RCT included in a systematic review
that has been prioritised (Falagas et
al. 2010)

A systematic review has been
prioritised on study type as higher
quality evidence, over this RCT
(Falagas et al. 2009)

RCT included in a systematic review
that has been prioritised
(Zalmanovici-Trestioreanu et al.
2015)

A systematic review has been
prioritised on study type as higher
quality evidence, over this RCT
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reported compared with prioritised
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