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Urinary tract infection management -
do the guidelines agree?
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Abstract

Urinary tract infection (UTI) is defined as the inflammatory response of the urothelium to bacterial invasion.
UTI in adults is one of the most prevalent infectious diseases worldwide with a substantial financial burden on
society. There is mounting concern surrounding the ongoing development of microbial resistance. In addition, the
increasing resistance of organisms to broad-spectrum antibiotics is worrying. There is a continuing drive for antibiotic
stewardship and more prudent prescribing of antimicrobial agents. There is currently no national UK guideline on the
management of UTI in adults but the EAU, AUA and SIGN all have their separate recommendations. In this review, we
discuss the existing guideline recommendations particularly relating to lower UTls (cystitis and epididymo-orchitis),
upper UTls (pyelonephritis) and catheter-associated infections (due to their large healthcare burden). The aims are
to identify common recommendations and assess how they may apply for the UK setting. This review has highlighted
considerable differences in practice recommendations between the major UK, European and American guidelines.
Discrepancy exists in the choice of antibiotics and for some types of infection, whether or not any guidance for
treatment is offered. Antibiotic avoidance and prudent antibiotic prescribing will be key components of future
strategies in reducing antimicrobial resistance.
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Introduction

Urinary tract infection (UTI) is defined as the inflamma-
tory response of the urothelium to bacterial invasion. UTIs
are the result of reduced host defences or micro-organism
pathogenicity and usually a combination of these factors
leads to the development of a symptomatic infection. The
inflammatory response causes a host of symptoms depend-
ing on the location within the urinary tract. The ascent of
enteric organisms via the urethra allows bacteria to enter
the urinary tract and is the commonest mechanism identi-
fied. Less commonly micro-organisms can result in UTI
by haematogenous spread or via direct transmission from
adjacent infected organs. UTIs can be broadly divided into
uncomplicated (occurring in a patient with a structurally
and functionally normal urinary tract) and complicated.

UTTI in adults is one of the most prevalent infectious dis-
eases worldwide with a substantial financial burden on
society. At least 40% of all hospital-acquired infections are
UTIs and the majority of cases are catheter associated.!
There is mounting concern surrounding the ongoing devel-
opment of microbial resistance. Globally there is increasing
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prevalence of extended-spectrum beta-lactamase (ESBL)-
producing bacteria resistance to most antibiotics.? In
addition, the increasing resistance of organisms to broad-
spectrum antibiotics is worrying.? There is a continuing
drive for antibiotic stewardship and more prudent prescrib-
ing of antimicrobial agents.* A recent United Kingdom
(UK) report by the Scottish Intercollegiate Guideline
Network (SIGN) identified considerable evidence of prac-
tice variation and variation in initiation of antibiotic treat-
ment for UTL4 The report also highlighted the need to
avoid unnecessary antibiotic prescribing which is associ-
ated with clinical adverse events including Clostridium dif-
ficileinfection (CDI) or methicillin-resistant Staphylococcus
aureus (MRSA) infection, and the development of antibi-
otic-resistant UTIs.*

Since UTI is one of the commonest infections seen in
both primary and secondary care,’ judicious antibiotic pre-
scribing is important and whilst local microbiological pat-
terns do influence therapy, it is useful to be aware of the
groups of antimicrobials (and duration of therapy) most
effective in specific infections. There is currently no
national UK guideline on the management of UTI in adults
but the European Association of Urology (EAU), American
Urological Association (AUA) and SIGN all have their
separate recommendations. In this review, we discuss the
existing guideline recommendations particularly relating
to lower UTIs (cystitis and epididymo-orchitis), upper
UTIs (pyelonephritis) and catheter-associated infections
(due to their large healthcare burden). The aims are to
identify common recommendations and assess how they
may apply for the UK setting.

Lower UTI — acute cystitis

Cystitis can be defined as the infection and inflammation of
the bladder urothelium. It is often associated with lower uri-
nary tract symptoms (LUTS) including dysuria, frequency,
urgency, suprapubic pain and offensive urine. At least 50%
of all females will experience one episode of UTI during
their lifetime and it is one of the commonest reasons for
females to consult healthcare professionals.® This is com-
pared to only a small proportion of men aged 15-50 years
old. A colony count of > 103cfu/ml of uropathogens is
microbiologically diagnostic in women who present with
symptoms of acute uncomplicated cystitis.” 10 If dysuria and
frequency are both present then the probability of UTI is
increased to >90% and empirical treatment with antibiotic is
indicated.!! Antibiotic therapy is recommended because
clinical success is significantly more likely in women treated
with antibiotics compared with placebo.!!3

Uncomplicated lower UTI treatment recommendations
are included in Table 1.

In Europe, fosfomycin trometamol 3 g single dose, piv-
mecillinam 400 mg three times a day (tid) for three days,
and nitrofurantoin macrocrystal 100 mg twice a day (bid)

for five days, are regimens recommended for women, but
not for men (Level of Evidence la — evidence obtained
from meta-analysis of randomised trials). Most ESBL-
producing E. coli are still susceptible to fosfomycin.
However, in Spain increasing resistance to fosfomycin has
been observed.!4-20

The SIGN guidelines suggest that the broad-spectrum
antibiotics (e.g. co-amoxiclav, quinolones and cephalo-
sporins) should be avoided as they increase the risk of
CDI, MRSA and resistant UTIs.* They recommend nar-
row-spectrum antibiotics such as trimethoprim or nitro-
furantoin as first-line treatments (LE 1 ++ High-quality
meta-analyses, systematic reviews of randomised con-
trolled trials (RCTs), or RCTs with a very low risk of bias).
Failing this, prescribing should be based upon urine cul-
ture results.!22!

In America, AUA guidelines recommend a three-day
course of Co-trimoxazole or five-day course of
Nitrofurantoin as first-line treatment for uncomplicated
UTI (LE 1). If resistance is suspected, a fluroquinolone
could be used.??

Various studies have highlighted the effectiveness of a
three-day treatment course in the treatment of lower UTI
in females (LE 1).12:21

Acute pyelonephritis

Acute pyelonephritis is suspected in the presence of flank
pain, nausea, vomiting and pyrexia. It is essential to dif-
ferentiate early between acute, uncomplicated pyelone-
phritis and obstructive pyelonephritis, which can result in
significant urosepsis. Imaging of the upper urinary tract is
key in evaluating for obstruction or renal stone disease in
such cases.

Uncomplicated upper urinary tract pyelonephritis treat-
ment recommendations are included in Table 1.

In Europe, a 7- to 10-day treatment course is recom-
mended in mild to moderate cases of uncomplicated
pyelonephritis. Co-trimoxazole and co-amoxiclav are
only recommended once sensitivity has been deter-
mined (LE 1b — Evidence obtained from at least one
randomised trial).!*

SIGN guidelines utilise advice from the Health Protection
Agency and the Association of Medical Microbiologists
who recommend ciprofloxacin or co-amoxiclav for the
empirical treatment of acute pyelonephritis.?> They provide
broad coverage which is useful in targeting the spectrum
of pathogens that cause pyelonephritis (LE 4 — Expert
opinion). The SIGN guidelines recognise that such broad-
spectrum antibiotics are associated with an increased risk
of CDI, MRSA, and other antibiotic-resistant infections;
however, this has to be balanced against the risk of treat-
ment failure and serious complications that can arise from
untreated acute pyelonephritis.??> A treatment course of
7-14 days is recommended.
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Nitrofurantoin is not recommended for pyelonephritis
as it tends not to achieve effective concentrations in the
blood.?* Increasing resistance to Trimethoprim means it
tends to be used only if the pathogen identified is
susceptible.??

The American guidelines recommend a 14-day treat-
ment course. Treatment regimens include fluoroquinoles,
Co-trimoxazole, Ampicillin plus aminoglycoside or
Ampicillin/Vancomycin (for beta-lactam allergy) plus
aminoglycoside or third-generation cephalosporin (if no
enterococcus) (Grade recommendation B). They highlight
the importance of adjusting antibiotics according to cul-
ture results, in addition, if the pyelonephritis is compli-
cated by obstruction or abscess ensuring appropriate
drainage.??

Catheter-associated UTI

Catheters provide a focus for bacterial biofilm formation.
As such it is estimated that all long-term indwelling cath-
eters are often colonised with two or more organisms.23-26
Duration of catheterisation is strongly associated with the
risk of infection.?’” The longer the catheter is in place the
greater the likelihood of infection.

In the UK, UTI is the most common hospital-acquired
infection accounting for 23% of all infections. The major-
ity of these are associated with catheters.?® Catheter-
associated UTI is the source for 8% of hospital-acquired
bacteraemia.?

Symptoms that may suggest UTI in patients with cathe-
ters include fever, flank or suprapubic discomfort, change in
voiding patterns, nausea, vomiting, malaise or confusion.

Antibiotic treatment would be recommended for symp-
tomatic UTI in catheterised patients. It would not, how-
ever, be indicated in patients who are asymptomatic with
colonisation of their catheters. In addition, prior to any
instrumentation of the urinary tract, patients would be
given antibiotic prophylaxis.

Treatment recommendations
UTTIs are included in Table 1.

SIGN guidelines recommend changing long-term cath-
eters prior to commencing a treatment course of antibiotics
for symptomatic UTI. Treatment duration is between 7 and
14 days.* Interestingly there is no recommendation with
regards to antibiotic choice; instead, guidance focuses on
empirical treatment driven by symptoms and local micro-
biology policy. When prophylaxis for a routine catheter
change is required, a narrow-spectrum agent such as
Gentamicin is recommended (Grade recommendation A/C
— at least one meta-analysis, systematic review, or RCT/
Well-conducted case control or cohort studies with a low
risk of confounding or bias and a moderate probability that
the relationship is causal).

The American guidelines make no mention of catheter-
associated UTIs and the treatment regimen for such

in catheter-associated

infections.?? This is interesting considering the significant
health burden catheters and catheter-associated infections
represent.

The European guidelines highlight the importance of
treating only symptomatic UTL.!* Again, no specific anti-
biotics are named and instead a recommendation for
broad-spectrum antibiotics is made based on local suscep-
tibility patterns. Antibiotics can then further be adjusted
once culture results are available (Grade recommendation
B/C —based on well-conducted clinical studies but without
RCTs).

Epididymo-orchitis

Epididymo-orchitis represents inflammation of the
epididymis and or testicle. It causes pain and swelling and
is often unilateral. The microbial actiology of epididymo-
orchitis includes a gram stain of a urethral smear and or
midstream urine sample (MSU) for the detection of gram-
negative bacteriuria.

Antimicrobials should be selected on the empirical
basis that in young, sexually active men C. trachomatis is
usually causative, and that in older men with benign pros-
tatic hyperplasia (BPH) or other micturition disturbances,
the most common uropathogens are involved.

Treatment recommendations for epididymo-orchitis are
included in Table 1.

The European guidelines recommend fluoroquinolo-
nes, preferably those with activity against C. trachomatis
(e.g. ofloxacin and levofloxacin), as the antibiotics of first
choice, because of their broad spectrum and their favour-
able penetration into the urogenital tissues (LE 2 —
Evidence obtained from at least one well-designed
controlled study without randomisation).!* If C. trachoma-
tis has been detected, treatment could also be continued
with doxycycline, 200 mg/day, for at least two weeks.

The SIGN guidelines have no section on the management
of acute epididymo-orchitis. AUA guidelines, however, rec-
ommend co-trimoxazole or fluoroquinolones for a minimum
of three weeks as their treatment recommendation.??

Discussion

This review has highlighted considerable differences in
practice recommendations between the major UK,
European and American guidelines. Discrepancy exists
in the choice of antibiotics and for some types of infec-
tion, whether or not any guidance for treatment is
offered. Currently there is no National Institute for
Health and Care Excellence (NICE) guideline on UTI
but a Quality Standard3® was released in 2014. The state-
ments from this document are included in Table 2. They
do not include specific guidance on treatment regimens
but merely illustrate broad recommendations that are
considered good practice. Two key recommendations in
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Table 2. Urinary tract infections in adults, NICE Quality Standard (QS90), List of Quality Statements.3°

Statement |
made.
Statement 2
catheters.
Statement 3
Statement 4
Statement 5
catheters and non-pregnant women.
Statement 6

Adults aged 65 years and over have a full clinical assessment before a diagnosis of urinary tract infection is

Healthcare professionals do not use dipstick testing to diagnose urinary tract infections in adults with urinary

Men who have symptoms of an upper urinary tract infection are referred for urological investigation.
Adults with a urinary tract infection not responding to initial antibiotic treatment have a urine culture.

Healthcare professionals do not prescribe antibiotics to treat asymptomatic bacteriuria in adults with

Healthcare professionals do not prescribe antibiotic prophylaxis to adults with long-term indwelling catheters

to prevent urinary tract infection unless there is a history of recurrent or severe urinary tract infection.

NICE: National Institute for Health and Care Excellence.

the treatment of UTI that have emerged from this review
which can be universally applied are:

e Choice of antibiotic treatment:

e This will very much depend on local pathogen
prevalence, and geographical variation makes it
difficult to formulate anything other than broad
treatment recommendations. It is vital that wher-
ever possible, local microbiology departments are
involved and consulted regarding appropriate
antibiotic use. The available guidelines would
support the avoidance of broad-spectrum agents
and encourage prescription of narrow-spectrum
agents such as Nitrofurantoin or Trimethoprim for
suspected UTI. A Cochrane review examining
efficacy of antibiotics for UTI and using data
from 21 studies found Trimethoprim to be as
effective as Quinolones, Beta-lactams as effective
as Trimethoprim and Nitrofurantoin similar to
Trimethoprim. They concluded that there were
‘No differences between classes of antibiotics for
symptomatic cure of uncomplicated UTI’.3! We
would therefore support the use of narrow-spec-
trum antibiotics for the treatment of uncompli-
cated urinary tract infections.

e Duration of antibiotic treatment:

e We found a single RCT comparing three days ver-
sus 10 days of oral trimethoprim treatment and this
showed no difference in bacteriological cure
between the two groups.?? These findings are fur-
ther supported by a Cochrane meta-analysis which
included 32 trials and supports the use of three days
of treatment. This review concluded that there was
no difference between three-day and multi-day ther-
apy (5-10) for symptomatic cure of uncomplicated
UTIL* The recommendation to use three days of
antibiotic treatment would seem well supported by
the existing literature.

One of the biggest problems currently facing medicine
worldwide is the emergence of antimicrobial resistance
and this has been highlighted recently in the media. The
UK antimicrobial resistance strategy and action plan states
‘the increasing prevalence of antimicrobial resistant micro-
organisms is causing international concern’ and identifies
that ‘the emergence of resistance represents adaptive
selection by micro-organisms which is an inevitable result
of therapeutic use of antimicrobial agents’.3* Limiting the
use of broad-spectrum antibiotics is a key measure in
addressing this problem, and has been the driver for recent
UK guideline updates.*

The development of antimicrobial stewardship pro-
grammes which encourage prudent antibiotic prescribing
have already been shown to reduce antibiotic use and con-
sequently incidence of healthcare-acquired infection
(HAI) which until recently was increasing.>>3¢ Policy-
makers in the UK have included antibiotic avoidance and
prudent antibiotic prescribing as key components of strate-
gies to reduce antimicrobial resistance.?%3+37 Strategies
would include reducing overall antibiotic use by limiting
duration of courses of antibiotics as outlined above.

This review has illustrated that there is no such thing as
the ‘one antibiotic fits all’ concept for the treatment of any
infection of the urinary tract but by collating the various
recommendations from current guidelines provides a gen-
eral idea of the most appropriate antibiotic regimens. More
important are the general overriding principles pertaining
to the use of short courses of narrow-spectrum antibiotics
for UTIs and the avoidance of treating asymptomatic bac-
teriuria especially in patients with urinary catheters.
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