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About this report

Antimicrobial resistance (AMR)
represents a major, current and
future danger to the foundations
of modern medicine, dramatically
increasing mortality and morbidity
from many common infections
and resulting in marked, and
potentially unsustainable,
increases in healthcare
expenditure.1-3 Clinicians,
policymakers and governments
worldwide agree that urgent
action is needed to slow the
spread of AMR. However, tackling
AMR requires a coherent,
co-ordinated multifaceted
approach crossing international
boundaries, market
segments (e.g. medicines and
agriculture; diagnostics and
pharmaceuticals), and interfaces
between professional groups.
Against this background,
diagnostics are an increasingly
important element of
antimicrobial stewardship (AMS)
allowing healthcare professionals
(HCPs) to target antibiotics to
each patient and pathogen. This,
in turn, reduces inappropriate and
unnecessary antibiotic prescribing
in primary care, an important
driver of AMR. For instance, a
growing body of robust evidence
supports using point of care
testing (POCT) for C-reactive
protein (CRP) to help control
the rise of AMR in primary care.
Indeed, guidelines from several
European countries now suggest
using CRP POCT to augment
history taking and consideration
of the signs and symptoms
when diagnosing respiratory
tract infections (RTIs) in primary
4

care.4-10 CRP POCT is especially
effective when combined with
enhanced consultation skills to
help HCPs address the patient’s
agenda, including worries,
misconceptions about antibiotics,
and the appropriate management
when patients express
intermediate CRP levels.
Several studies11-19 show that by
resolving diagnostic uncertainty,
CRP POCT can reduce
antibiotic prescribing for RTIs
in primary care by up to 42%
(in suspected lower RTIs with
a cough lasting less than four
weeks together with one focal
and one systemic symptom),18
without a clinically significant
increase in complications or
missed diagnoses.15 CRP POCT
is cost effective,4,20-22 does not
markedly increase workflow
in most practices23,24 and had
no effect on the rate of RTI
consultations during long-term
follow-up.25 Indeed, giving patients
evidence-based information
improves their satisfaction with
the consultation and could lead
to fewer visits through improved
self-management of future RTIs.25
However, despite being recognised
by Public Health England (PHE)26
and National Institute for Health
and Care Excellence (NICE) in
pneumonia4 and AMS5 guidelines,
CRP POCT is less widely used in
the UK than in other European
countries, many of which have
lower rates of antibiotic usage.
In response, a multidisciplinary
panel of leading HCPs,
researchers and healthcare

experts met to reach a consensus
about the most effective and
efficient means to implement
CRP POCT in the NHS. This
report is the result of the panel’s
deliberations.
The panel estimates that as
a first approximation, CRP
POCT in primary care could
reduce the number of antibiotic
prescriptions by up to 10 million
each year, which would make a
significant contribution to the
UK’s AMR strategy. In addition,
CRP POCT in primary care
could save £56 million a year
in prescription and dispensing
costs alone.
In addition, the Academy of
Medical Royal Colleges recently
launched a Choosing Wisely
programme in collaboration
with other organisations.
As part of the Choosing
Wisely programme, doctors are
encouraged to “provide patients
with resources that increase
their understanding about
potential harms of interventions
and help them accept that
doing nothing can often be the
best approach”.27 This report
provides evidence that CRP
POCT in primary care provides
this resource with respect
to antibiotic use in RTIs.
The report also makes
suggestions for clinicians,
commissioners and
policymakers to ensure that
CRP POCT can help the
NHS meet the challenges
posed by AMR.

Foreword

“

Antimicrobial resistance is a ticking time bomb
not only for the UK but also for the world.
Dame Sally Davies

“Antimicrobial resistance (AMR)
is a ticking time bomb not only
for the UK but also for the world,”
the Government’s Chief Medical
Officer Dame Sally Davies
noted in her 2011 Annual Report.
Indeed, Dame Sally has described
the risk posed by AMR as being
“just as important and deadly as
climate change and international
terrorism”.
Currently, resistant bacteria
kill some 25,000 people across
Europe each year, close to the
number that die in road accidents.
Unless something happens soon
this toll could rise. For instance,
the National Risk Register for
Civil Emergencies notes that
a widespread outbreak of a
bacterial blood infection could
affect 200,000 people and, if it
could not be treated effectively
with existing drugs, approximately
80,000 could die.
Against this background, there
is an increasing recognition that
tackling AMR means taking
global, multifaceted, concerted
action to address the overuse
of antibiotics and inappropriate
prescribing. However,
antimicrobial stewardship begins
at home. In 2013, healthcare
professionals prescribed some
41.6 million antibiotic items.
Indeed, according to the survey
for the European Antibiotic
Awareness Day (EAAD) 2013,
41% of UK residents had taken
antibiotics in the last 12 months
compared to a European average
of 35%. Approximately 60% of
these antibiotic prescriptions

were probably for respiratory
tract infections (RTIs). In this
survey, RTIs (flu, bronchitis, cold,
and sore throat) accounted for
four of the top five reasons for
taking antibiotics in the UK
(Urinary tract infections were
the remaining reason). However,
most acute uncomplicated RTIs
are viral or self-limiting bacterial
infections and antibiotic confer
marginal benefits. We need to
address professional and public
behaviour to reduce the volume
of antibiotics expected and
prescribed. In turn, inappropriate
antibiotic prescribing fuels the
rise in AMR. The continuing high
use of antibiotics suggests that
a radical shift is needed in the
way healthcare professionals
diagnose and manage RTIs and
other infections.
Improved diagnosis is one way
we can reduce inappropriate
and unnecessary antibiotic
prescribing. Public Health England
(PHE) supports CRP POCT for
lower respiratory infection when
antibiotics are being considered.
Interestingly, while UK residents
were more likely to receive
antibiotics, the EAAD report
found that they were also more
likely that the European average
to know that antibiotics are
ineffective against viruses, cold
and flu. This report argues that
POCT also offers an opportunity
to help bridge the existing gap
between understanding and
professional and public behaviour,
and help augment healthcare
professionals’ communication and
consultation skills.

Integrating current and
future point-of-care
diagnosis into routine care,
supported by effective
communication, is a keystone
of antimicrobial stewardship.
The recommendations in this
report help place diagnosis
and, in turn, rational prescribing
at the centre of primary care
decision making about when and
in whom to suggest antibiotics.
With the number of diagnostic
technologies likely to increase
dramatically over the next few
years, implementing CRP POCT
for RTIs offers a test case to
ensure timely, effective and
efficient implementation and
uptake of the other diagnostic
technologies.
We believe that improved
diagnosis is one element of the
multifaceted approach needed
to tackle AMR – especially as, in
the short and medium term at
least; relatively few antibiotics are
in development. The wider use of
modern diagnostic technologies,
when properly integrated into
the consultation, optimises
prescribing of appropriate
antibiotics and facilitates the
good prescribing practice that
will ensure the preservation of
effective treatments for our
children and grandchildren.

Professor Michael Moore
Professor of Primary Health Care Research
at University of Southampton and
RCGP National Clinical Champion for
Antimicrobial Stewardship (2012-2015)
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Recommendations for

healthcare
professionals
—— Healthcare professionals
(HCPs) should routinely use
C-reactive protein (CRP)
point of care testing (POCT)
in primary care, combined
with clinical observations
of signs and symptoms and
consideration of the patient’s
history, in the diagnosis of RTIs,
including pneumonia.4,5,26 CRP
POCT helps HCPs, especially
GPs, ‘rule out’ need for
antibiotics in low-risk patients,
while ‘ruling in’ antibiotics for
high-risk patients.
—— HCPs should ensure CRP POCT
is properly integrated into the
consultation and is supported
by appropriate consultation
and communication skills.

—— HCPs should use CRP
POCT as an opportunity
to improve communication
during the consultation,
such as educating and
informing patients about
self-management and the
appropriate use of antibiotics
as well as addressing any
concerns.

—— Local pathology services
should be organised and
commissioned in a way that
allows pathologists to support
GPs, pharmacists and nurses
who are providing community
based CRP POCT. In particular,
pathologists should focus on
quality control, education and
compliance.

—— HCPs (including GPs,
pharmacists, nurses and
public health doctors) must
work together locally and
nationally to influence clinical
and business plans that
implement diagnostics and
other advances that improve
antimicrobial stewardship.

—— CRP POCT leads to less
diagnostic uncertainty while
improving patient satisfaction
through quicker diagnosis,
better management and better
service. HCPs should attempt
to capture and communicate
these factors to increase
the likelihood of widespread
implementation of CRP POCT.

—— HCPs should recognise that
CRP POCT could help Clinical
Commissioning Groups (CCGs)
attain the Quality Premium
and meet the NHS quality
agenda more widely. HCPs
should develop procedures
and protocols to enable CRP
POCT to optimise performance
against quality indicators.

—— Pharmacists should work with
CCGs to develop clinical and
business plans to implement
CRP POCT as part of the
proposed Common Ailments
Scheme and any equivalent
local schemes and as a
triage to reduce pressure on
general practice. HCPs and
commissioners should also
consider implementing CRP
POCT in out-of-hours services.

—— HCPs should follow NICE
guidance for pneumonia,
which supports combining
primary care CRP POCT with
clinical diagnosis and history
taking when deciding whether
to prescribe antibiotics for
lower RTIs4 and as part of
antimicrobial stewardship.5

—— HCPs (including GPs,
pharmacists and nurses)
should collaborate with
commissioners to develop
local guidelines that support
accurate differential diagnosis
for RTIs.
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Recommendations for

commissioners
—— CCGs should use the new
quality premium for antibiotic
prescribing as opportunity to
review current RTI diagnostic
pathways and implement CRP
POCT in primary care.
—— CCGs should ensure that
healthcare professionals are
adequately trained in CRP
POCT, including consultation
and communication skills. This
may include commissioning
local pathology services to
support CRP POCT in the
community.
—— CCGs should explore
opportunities for implementing
CRP POCT within the Quality,
Innovation, Productivity and
Prevention (QIPP) programme.
—— CCGs should explore
alternative funding
mechanisms that encourage
uptake of diagnostics, while
avoiding disincentives. These
funding mechanisms should
address the issue of economic
benefits associated with
fewer resistant infections
(e.g. reduced hospitalisation,
reduction in Clostridium
difficile, benefits to the
economy) that do not accrue
to the CCG or HCP budget.
—— Each CCG should determine
the most effective and
efficient means to implement
the NICE guidelines.4,5 Each
CCG should develop guidelines
and procedures that integrate
primary care CRP POCT with

clinical diagnosis and history
taking when deciding whether
to prescribe antibiotics for
lower RTIs.4 These initiatives
should form part of the
antimicrobial stewardship
programme.5
—— CCGs should work with a
multidisciplinary group of
local HCPs and the medicines
optimisation teams to
develop local guidelines and
antimicrobial stewardship
programmes that support
accurate differential diagnosis
and explain how CRP POCT
could help HCPs engage with
and educate patients about
appropriate antibiotic use and
self-management of RTIs.
—— CCGs should use data
collected (for instance, to
meet requirements of the Care
Quality Commission) to audit
primary care CRP POCT to
drive continual improvements
in patient care, antimicrobial
stewardship and to meet the
NHS quality agenda. CCGs
should also implement optimal
quality assurance across all
CRP POCT users to ensure
patient safety.
—— CCGs could consider
developing locally incentivised
enhanced services or patient
group directives to increase
implementation and use of
CRP POCT in primary care.

—— CCGs should actively promote
and encourage primary care
CRP POCT for suspected RTIs
and other infections.
—— CCGs planning the
implementation of primary
care CRP POCT should assess
the impact on HCPs. Trusts
and other organisations should
use these assessments to
plan services, education and
training.
—— CCGs should develop policies
and organisational structures
that allow local pathology
services to support CRP
POCT in the community. In
particular, pathology services
should focus on quality control,
training and supply.
—— Antibiotic use by out-ofhours services is rising more
rapidly than in other parts
of the NHS.33 Further studies
should ascertain if the increase
is clinically justified and
determine the role of CRP
POCT in reducing antibiotic
prescriptions and referrals
to hospital by out-of-hour
services.
—— CCGs should work with
pharmacists and other
HCPs to assess CRP POCT
in pharmacies and other
community settings to reduce
pressure on general practices.
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Recommendations for

policy makers
—— The NHS should encourage
uptake and implementation
of CRP POCT as part of the
‘quality agenda’.
—— The NHS should include CRP
POCT in their strategic and
tactical plans for antimicrobial
stewardship.
—— The NHS should use CRP
POCT as a ‘pilot’ to ensure
smooth implementation and
uptake of the other diagnostic
technologies in primary care
relevant to antimicrobial
stewardship that are likely to
reach the market in the next
few years.
—— The proposed Common
Ailments Scheme and any
equivalent local schemes
should advocate CRP POCT to
identify low-risk patients.
—— Code of practices for
antimicrobial stewardship,
and for the prevention and
management of healthcareacquired infections, should
encompass CRP POCT.
—— The NHS, professional bodies,
medical, pharmacy and nursing
schools, and manufacturers
should raise awareness of
POCT generally and CRP POCT
in particular. Stakeholders
running the Choosing Wisely
programme should consider
advocating CRP POCT as a
resource that helps patients
understand the harms of
interventions and accept the
value of watchful waiting.
8

—— Monitor, NHS England,
Public Health England (PHE),
NICE and the Care Quality
Commission should promote
and encourage POCT
for pneumonia and other
infections. The equivalent
organisations in Northern
Ireland, Scotland and Wales
should also consider promote
and encourage POCT in
primary care.
—— Consensus groups should
consider the relevance of
CRP POCT when developing
guidelines, documents and
tools.
—— Comprehensive clinical and
economic research programme
should examine expanded
roles for CRP POCT (e.g. in
pharmacies) as a keystone of
antimicrobial stewardship.
—— The Royal College of General
Practitioners (RCGP) and PHE
should include information
about CRP POCT in the
TARGET (Treat Antibiotics
Responsibly, Guidance,
Education, Tools) Antibiotic
Toolkit.
—— NICE Guidelines should align
with the latest advice and
evidence supporting CRP
POCT in primary care.
—— Policy makers should ensure
that CCGs implement optimal
quality assurance.

—— CRP POCT leads to less
diagnostic uncertainty while
improving patient satisfaction
through quicker diagnosis,
better management and better
service. The NHS and public
health services should attempt
to capture and communicate
these factors to increase
the likelihood of widespread
implementation of CRP POCT.
—— Quality Statements and CCG
Outcomes Indicators should be
developed to encourage CRP
POCT in primary care covering
pneumonia and antimicrobial
stewardship.

Summary for

patients
Antibiotics can prevent infections
that result from simple scratches
and sore throats, or chest and
ear infections, developing in
to fatal septicaemia (blood
poisoning.)These medications
can save countless lives from
once-feared diseases such as
scarlet fever and tuberculosis.
Without effective antibiotics,
cancer treatments, childbirth
and many operations would be
far riskier.3 However, widespread
inappropriate antibiotic
prescribing is driving a rise in
antimicrobial resistance that
threatens our ability to treat
many infections. Therefore,
governments, healthcare
professionals (HCPs) and industry
are working together to tackle the
problem.
Viruses cause most coughs,
colds and other respiratory tract
infections. Antibiotics do not
work against viruses and will not
reduce symptoms. However, when
antibiotics are used there is still
the potential for adverse events –
including allergies, diarrhoea and
rash – and inappropriate use like
this, causes our bodies to develop
resistance. Resistance causes
antibiotics to become ineffective
at treating infection even
when they are being prescribed
correctly.3

Measuring the level of C-reactive
protein (CRP) in the blood, which
occurs as part of the body’s
natural response to infection, can
help HCPs determine whether
a patient needs antibiotics.
Used alongside signs, symptoms
and history taking, the test can
help HCPs prescribe antibiotics
more effectively, reducing the
risk of resistance. The test itself
takes only a few minutes and
can be performed during a HCP
consultation. Only a tiny drop of
blood from the finger is needed,
of which the retrieval process is
very quick and painless. Other
European countries already use
CRP tests to decide whether
antibiotics are needed when
patients have coughs, colds
and chest infections, and a
lot of these nations have a
lower occurrence of antibiotic
resistance than the UK.
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CHAPTER 1

INTRODUCTION
Antibiotics can prevent infections resulting from simple
scratches, sore throats, ear infections and so on from
developing into fatal septicaemia. Antibiotics save
countless lives from once-feared diseases, such as scarlet
fever, postpartum infections and tuberculosis. Without
effective antibiotics, some cancer treatments, childbirth
and orthopaedic operations would be far riskier.3 However,
widespread inappropriate antibiotic prescribing is driving
a rise in AMR that threatens our ability to treat many
infections. Indeed, AMR is one of the top seven threats to
the human race (figure 1).34

“

AMR threatens many of the most important
medical advances we have made.
The O’Neill Review on Antimicrobial Resistance3

Overall, infections and
infectious diseases cost the
UK about £30 billion a year.28
However, the O’Neill Review
on Antimicrobial Resistance
estimated that by 2050, AMR
in just three bacteria (Klebsiella
pneumoniae, Escherichia coli
and Staphylococcus aureus)
could cause more than 10 million
additional deaths worldwide every
year, than if resistance remained
at today’s level. The cumulative
cost could reach US$100 trillion.35
AMR could dramatically increase
the morbidity, mortality and
costs associated with bacterial
infections. Infections accounted
for 4% of potential years of life
10

lost in England in 2010, caused
7% of deaths and were the
primary reason for admission for
8% of hospital bed days. Indeed,
AMR was recently added to the
National Risk Register for Civil
Emergencies. The Register notes
that: “The numbers of infections
complicated by AMR are expected
to increase markedly over the
next 20 years. If a widespread
outbreak were to occur, we could
expect around 200,000 people
to be affected by a bacterial
blood infection that could not be
treated effectively with existing
drugs, and around 80,000 of
these people might die.”29

Figure 1: The top seven threats to the human race34
Source adapted from: Science, Vol 325, September 2009
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“

We are losing the battle against infectious
diseases. Bacteria are fighting back and are
becoming resistant to modern medicine.
In short, the drugs don’t work.
Davies et al1

1.1
A co-ordinated, sustained
response
Tackling AMR requires a
co-ordinated, sustained
response encompassing:
——Responsible use (“stewardship”)
of antibiotics in humans and
animals.
——Improved design of healthcare
environments and processes.
——Greater investment in HCPs,
researchers and support staff.
——Greater investment in basic and
applied research.
——Challenging entrenched
behaviours and attitudes
towards treatment and use of
diagnostics among patients,
HCPs and in society more
generally. For instance, patients
need to be aware that viruses
cause most RTIs. Therefore,
antibiotics will not alleviate
symptoms, but will expose
patients to potential adverse
events as well as driving AMR.
Despite widespread recognition
of the problem posed by AMR
among HCPs, several factors
hinder more rational antibiotic
prescribing. Currently, for
example, some doctors worry
that denying patients antibiotics
without sufficient justification
could undermine their clinical
relationship. Understandably, some
HCPs worry about missing people
with developing infections and,
therefore, prescribe antibiotics as
a safety net or to aid diagnosis.
Additional training and improved
diagnostic support can help
HCPs generally (including hospital
doctors, nurses, pharmacists and
12

dentists), and GPs in particular,
resist pressure from patients and
carers to prescribe antibiotics for
simple, self-limiting infections.
For instance, the present report
argues that rapid, accurate
differentiation of low- and highrisk infections:
——Encourages appropriate
antibiotic prescribing.
——Facilitates patient education
and self-management.
——Will slow the spread of AMR.
——Potentially results in savings
to the NHS and society more
widely from fewer prescriptions
and AMR-related costs.
Over the next few years, advances
in genetic and molecular
technologies will allow HCPs
to diagnose bacterial and viral
infections more quickly and
accurately than sending a sample
to a microbiology laboratory.
Indeed, several point-of-care
diagnostic tests for specific
antigens and pathogens (including
Streptococcus pneumoniae, Group
A streptococcus, Respiratory
Syncytial Virus, Legionella and
influenza) are already available
and are used in secondary care. In
the present report, the consensus
panel focused on CRP POCT
for patients presenting with
symptoms of RTI in primary care.
CRP is a marker for inflammation
and infection. High levels of CRP
in the blood are often associated
with potentially serious bacterial
infections. In contrast, CRP does
not usually increase to high levels
in viral or self-limiting bacterial
infections. HCPs combine CRP
POCT with clinical observations
of signs and symptoms and

consideration of the patient’s
history to improve diagnosis of
RTI. This, in turn, allows HCPs to
identify both ‘low risk’ patients
who do not require antibiotics
and those at high-risk of having
a bacterial infection that need
antibiotics. Indeed, NICE supports
combining CRP POCT with clinical
diagnosis and history taking when
deciding whether to prescribe
antibiotics for suspected lower
respiratory tract infections (LRTIs).
CRP POCT is also part of the
draft guidance for antimicrobial
stewardship (AMS).4,5 Public
Health England (PHE) supports
CRP POCT for RTIs.26 CRP POCT
is also routinely used in general
practice in several other European
countries.6-10
Essentially, CRP POCT helps
resolve diagnostic uncertainty
and, therefore, can help GPs
prescribe antibiotics where
appropriate and, importantly,
justify the reason to patients.
As such, CRP POCT can help
resolve perceived conflicts
between patients, public health
and the NHS. For instance, CRP
POCT can reassure patients
who are very worried or are
demanding an antibiotic.15
In some cases, HCPs might issue
a prescription for an antibiotic
that patients fill only if selfcare fails to improve symptoms
(delayed prescribing). Over time,
CRP POCT that is well integrated
into the consultation could help
engender behaviour change and
greater understanding of rational
antibiotic prescribing among
HCPs, patients and the general
public.

CHAPTER 2

“

Drug resistance
appears to be a
simple case of
adaptation via
natural selection:
The use of
antimicrobials
in medicine
and agriculture
imposes selective
pressure on
microorganisms,
favoring the
persistence and
spread of bacteria
with resistant
phenotypes.
Perron et al36

THE GROWING
BURDEN
IMPOSED BY AMR
AMR emerged almost as soon as penicillin and
tetracyclines reached the clinic in 1944 and 1945
respectively.1 Indeed, Alexander Fleming predicted that
antibiotic-resistant bacteria would evolve soon after he
discovered penicillin in 1929.36 In response, pharmaceutical
companies developed new antibiotics (figure 2), including
launching methicillin in 1960. However, microbiologists
discovered methicillin-resistant Staphylococcus aureus
(MRSA) within a year of the antibiotic’s launch.37 For
several years, glycopeptides (e.g. vancomycin) remained
the final-line antibiotic against Gram-positive bacteria.1
Microbiologists once believed that glycopeptide resistance
was impossible.1 Yet vancomycin-resistant Staphylococcus
aureus (VRSA) emerged in 1995.37

Experience over the last 70
years demonstrates that even
appropriate and conservative use
of antimicrobials contributes to
AMR. Genes encoding resistance
have existed since bacteria first
evolved. However, antibiotics used in
medicine and agriculture enhanced
the expression and prevalence of
genes encoding AMR. Indeed, at the
time of writing, The Comprehensive
Antibiotic Resistance Database
included 2978 genes specially linked
with AMR (arpcard.mcmaster.ca) and
the number is growing. Furthermore,
bacteria are increasingly multidrugresistant. Infectious staphylococcal
strains resistant to penicillin and
tetracycline emerged in the early
1950s. Today, multiple drug-resistant
bacteria account for between 20%
and 80% of healthcare-associated
infections worldwide.36

Despite the rise in AMR generally
and multidrug-resistant bacteria
in particular, few novel antibiotics,
especially from new classes,
have reached the market over
the last few years. The Food and
Drug Administration (FDA) in the
USA approved 19 new antibiotics
between 1980 and 1984. Antibiotic
approvals fell to just three between
2005 and 2009 and one in 201012.38 While several new classes
of antibiotic are in development,
infection control strategies and
antimicrobial stewardship (AMS)
focus on ‘protecting’ existing
antibiotics rather than relying
on pharmacological innovation
to overcome AMR. Indeed, new
antibiotics should be reserved for
infections that are resistant to
current drugs.
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Figure 2: Timeline of antibiotic introduction into clinical use1
Source adapted from: Davies S, Grant J, Catchpole M. The Drugs Don’t Work: A Global Threat Penguin Specials 2013.

“

Certainly, concerted infection control strategies
and AMS can reduce the clinical burden imposed
by AMR. For example, the number of cases of MRSA
bacteraemia declined by 84.7% between 2003/4 and
2011. Clostridium difficile cases fell by 53% between
2008 and 2011.28 However, HCPs, commissioners
and policy makers need to make further efforts to
develop educational platforms, tools, incentives and
guidelines to ensure rational antibiotic prescribing.

When we look at our successes
in controlling methicillin-resistant
Staphylococcus aureus … and C.
difficile … we can see that action
with political will behind it can
have a tremendous effect.
Annual Report of the Chief Medical Officer Volume Two 201128
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Figure 3: Relationship between primary care antibiotic prescribing and resistance in penicillin non-susceptible Streptococcus pneumoniae 39
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2.1
Antibiotic prescribing
drives AMR
Excessive antimicrobial use
promotes AMR’s emergence,
persistence and transmission.
A study from 26 European
countries found a significant
linear correlation between
outpatient antibiotic prescribing
and AMR for Streptococcus
pneumoniae (Figure 3). In addition,
antibiotic prescribing showed
marked seasonal fluctuations,
peaking during the winter.39
This pattern may reflect the
increase in RTIs during the winter.
In the UK, approximately 79%
of antibiotics are prescribed in
primary care, mainly by GPs.33
As a result, numerous initiatives
aim to reduce inappropriate
antibiotic prescribing in
primary care. For example, the
When Should I Worry? leaflet
(whenshouldiworry.com) aims
to educate parents of children
suffering RTIs about selfmanagement and appropriate
use of antibiotics. The TARGET
(Treat Antibiotics Responsibly,
Guidance, Education, Tools)
antibiotics toolkit—developed
by the Royal College of General
Practitioners (RCGP), PHE and
The Antimicrobial Stewardship in
Primary Care Collaboration—aims
to inform GPs and commissioners
about safe, effective and
appropriate antibiotic prescribing.

The TARGET toolkit includes: 40
——Antibiotic management
guidelines.
——Audit tools.
——Patient information leaflets.
——Resources for clinicians and
links to external resources.
——Self-assessment checklists.
——Training resources.
Unfortunately, there is little
evidence that these and other
educational initiatives aimed
at HCPs and the public have
markedly altered antibiotic
prescribing in the UK, which
remains considerably higher than

Defined daily dose per 1000 inhabitants per day

1962

in many other northern European
countries.15 Indeed, between
2010 and 2013, antibiotic use in
primary care in England increased
by 4%, while total use increased
by 6% (figure 4).33 Furthermore,
the likelihood that GPs in England
would prescribe antibiotics for
coughs and colds increased by
40% between 1999 and 2011.41
A study of 452 people with
RTIs found that GPs or nurses
refused only 3.5% of requests for
antibiotics. Seventy four per cent
of the patients were prescribed
antibiotics after some discussion
and 23% without any discussion.42

30.0
25.0
20.0
15.0
10.0
5.0
0.0
2010
General Practice

2011

Other (Dentist, HP10 etc)

2012
Hospital inpatient

2013
Hospital outpatient

Figure 4: Consumption of total antibiotics in England, 2010-201333
Reproduced with permission from: Public Health England, English surveillance programme for
antimicrobial utilisation and resistance Report 2014.
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2.2
Inappropriate antibiotic
prescribing for RTIs
More than half of antibiotics
prescribed in general practice are for
RTIs.40 Indeed, acute uncomplicated
RTIs are among the most common
acute presentations in primary
care:43-45
——The crude overall incidence of
LRTIs in the UK is 123 episodes
per 1000 person-years.46
——Between 24 and 46 per 1000
of the population develop acute
bronchitis each year.17
——The annual incidence of
community-acquired pneumonia
is approximately 5-11 per 1000
patients.17
RTIs become increasingly common
with advancing age. People aged 8589 years had twice as many LRTIs
and seven times more episodes of
community-acquired pneumonia as
those aged 65 to 69 years.46 Infective
exacerbations of chronic obstructive
pulmonary disease (COPD) are also
especially common among elderly
people and the prognosis declines
with advancing age.48 Therefore,
RTIs could impose a growing burden
with the larger numbers of elderly
people in the population over the
next few years. This underscores
the importance of implementing
strategies to ensure effective AMS,
including enhanced diagnosis of RTIs
in primary care.
Most acute uncomplicated RTIs
are viral or self-limiting bacterial
infections. Therefore, antibiotics
are inappropriate. For instance,
viruses cause approximately 90%
and 70% of cases of pharyngitis in
adults and children respectively.49
Patients can self-manage most
acute uncomplicated RTIs with
symptomatic and supportive
16

treatments at home.12,50,51 Indeed,
systematic reviews show the paucity
of evidence supporting antibiotics
for people with acute bronchitis,50
sore throat,52 sinusitis53 and otitis
media.54
The exception may be elderly
patients, who are at high risk of
pneumonia. Among patients aged
≥65 years who present with an
LRTI, 4% of those not prescribed
antibiotics were diagnosed with
pneumonia in the next month. This
rate is more than twice that of those
prescribed antibiotics (1.5%).45
Despite this evidence base, GPs in
one analysis prescribed antibiotics
to three-quarters of patients with
LRTIs on the day of diagnosis.46
Another study found that doctors
prescribed antibiotics to 79.1% of
6771 patients with RTIs.12 In a recent
study from the Netherlands, 46% of
antibiotic prescriptions for RTIs were
for conditions not indicated by the
guidelines. Overprescribing was most
common:
——For patients between
18 and 65 years of age.
——When GPs felt under pressure
from a patient for an antibiotic.
——For patients presenting with fever.
——For those with symptoms lasting
more than a week.55
These figures seem to be excessive
given antibiotics’ relatively
limited clinical role for RTIs.
Some antibiotics are prescribed
unnecessarily for clinical reasons
that are unsupported by evidence,
such as the colour of nasal
discharge, sputum or both. This is
often to reduce re-attendance,
because the HCP feels under
pressure from patients to prescribe
antibiotics,32 or, in the consensus
panel’s experience, as a safety net or
a diagnostic aid.

A
common
problem
RTIs are common
presentations in primary
care in England and Wales.
In 2011, the mean weekly
incidence of ‘pneumonia and
pneumonitis’ (inflammation
of lung tissue) was 0.96 per
100,000 of the population
of all ages. The incidences
of ‘tonsillitis and sore throat’
were 55.8 per 100,000
and 10.1 per 100,000 for
‘influenza and flu-like
illness’. The mean weekly
incidences of upper RTIs
and LTRIs were 208.5 per
100,000 and 100.6 per
100,000. So, upper RTIs
and LTRIs were more than
100 times more common
than, for instance, breast
cancer in women (1.14 per
100,000), prostate cancer
in men (1.13 per 100,000)
and osteoarthritis of the
hip (1.24 per 100,000).
In addition, upper RTIs
and LTRIs were at least
five times more common
than atopic eczema
and dermatitis (18.6 per
100,000), episodes of
anxiety (17.2 per 100,000)
and migraine (7.8 per
100,000). 47

2.3
Beyond resistance

2.3.1
The effect on the microbiota

Antibiotics are associated
with several other adverse
consequences other than
AMR. For example, about 1-in10 people taking antibiotics
develop side effects, commonly
gastrointestinal disturbances.56
Gastrointestinal adverse events
may be even more common in
some settings. For instance, in the
placebo arm of a study assessing
a probiotic, 44% of inpatients
developed antibiotic-associated
diarrhoea that lasted, on average,
6.4 days.57

Antibiotics disrupt the body’s natural
colonies of bacteria and other
microorganisms (the microbiota, also
called the microbiome), which may
have long-term health consequences.
For instance, approximately 30,000
strains of bacteria colonise the
lower gastrointestinal tract. (In
comparison, an acre of undisturbed
tropical rainforest might contain
15,000 species.59) These bacteria
break down foods that we cannot
digest, boosting the energy released
from our diets by about 10%, make
vitamin K (involved in blood clotting),
shape our immune responses, and
reduce the risk of colorectal cancer
and obesity.60-63

In addition, approximately
1-in-15 people taking an
antibiotic develops an ‘allergic’
reaction to it. Penicillins and
cephalosporins are especially
prone to trigger hypersensitivity
reactions56 and some of these
allergic reactions are fatal.
A study from the USA showed
that antibiotics may contribute
to 19.3% of all emergency
department visits for drugrelated adverse events.58 Allergic
reactions seem to account for
the majority (79%) of emergency
visits for antibiotic-associated
adverse events.58 We propose
that this should be studied in the
UK to ascertain the incidence
of emergency visits for antibioticassociated adverse events in
this country. Antibiotics can
also cause rare, serious adverse
reactions such as StevensJohnson Syndrome.

Unfortunately, antibiotics kill
beneficial as well as harmful
bacteria, which can allow
pathogens—including those
resistant to antibiotics—to become
more prominent.59 For example,
a healthy microbiota controls
Clostridium difficile numbers.
However, Clostridium difficile levels
can increase rapidly in people
taking antibiotics, causing severe
diarrhoea, bleeding and even death.
The most important risk factor
for Clostridium difficile infection
remains antibiotic use.64
The microbiota also controls
populations of the yeast Candida
albicans. As a result, in one study,
vaginal candidiasis was up to 11
times more frequent in women taking
antibiotics than in a control group
of women taking antidepressants.65
Antibiotics may also increase the
risk of bacterial vaginosis, caused by
disruptions to the vaginal microbiota.
Bacterial vaginosis appears to be
a risk factor for HIV infection.66

Increasing evidence also suggests
that the intestinal microbiota shape
immune responses. So, disruptions
to gastrointestinal microbiota,
especially in infancy, may increase
the risk of atopic conditions,
obesity, metabolic syndrome, insulin
resistance, and other conditions
in later life.67-69 Indeed, treating
young mice with low-dose penicillin
produces long-lasting effects
on metabolism and immunity.69
The implications for older patients
are less well characterised, although
recent studies link repeated course
of antibiotics, especially penicillin,
with an increased risk of colorectal
cancer. Again, changes to the
microbiota seem to mediate the
association.70
Antibiotics can also select resistant
bacteria on the skin and in the gut,
which can pass between family
members, pets and other close
contacts. The gastrointestinal tract
is a reservoir for pathogens, such
as Escherichia coli, that can cause
urinary tract infections (UTIs). The
rising rate of AMR is now limiting
antibiotic choice for UTIs.71 Moreover,
the growing problem posed by
gonorrhoea resistance prompted the
Gonorrhoea Resistance Action Plan
for England and Wales introduced in
2013, which seems to have had some
success in controlling the spread
of resistance.72 It seems reasonable
to assume that the increasing
resistance in UTIs and gonorrhoea,
in part, reflects more widespread
colonisation with resistant bacteria
in the gastrointestinal tract following
antibiotic use. Clinical and economic
analyses rarely assess the burden
that these effects place on patients,
the NHS and society more widely.
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CHAPTER 3

DIAGNOSTICS:
CENTRAL TO
TACKLING AMR
The Government’s Review on Antimicrobial Resistance
suggested five approaches to tackle the problem posed
by AMR and protect antibiotics:73
——Increased funding for basic research to tackle AMR.
——Protect current antibiotics through effective and efficient AMS.
——Investment in scientific, clinical and other staff to tackle AMR.
——Modernise AMR surveillance resistance globally.
——Support the development and use of relevant diagnostic technologies.
Essentially, enhancing diagnostic accuracy would reduce unnecessary
antibiotic prescriptions and would allow the NHS to save more powerful
antibiotics for infections that are resistant to other options.73
Future diagnostic technologies might use genetic targets—such
as antibiotic resistance genes, virulence factors and phylogenetic
markers74—to identify pathogens and discriminate antibiotic
susceptibility.
In the meantime, CRP POCT, used alongside consideration of the
patient’s history, signs and symptoms, helps HCPs differentiate viral
and self-limiting bacterial infections from more serious infections that
require antibiotics. In addition, future diagnostic technologies are also
likely to be more expensive than CRP POCT. Therefore, CRP POCT is
still likely to have a role ‘screening’ patients before moving to more
expensive diagnostic approaches.

“

If we could diagnose bacterial infections and
resistance more quickly and accurately, even
if only for certain types of infection, we could
‘save’ our most powerful antibiotics by using
them only for cases resistant to other options.
This would make our drugs last longer.
O’Neill Review on Antimicrobial Resistance73
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“

If we had the right diagnostics, more patients
would receive the right antibiotic to treat
their infection, but fewer antibiotics would be
prescribed unnecessarily.
The O’Neill Review on Antimicrobial Resistance73

“

The main diagnostic
challenge of general
practitioners (GPs)
facing patients with
acute communityacquired lower
respiratory tract
infections (LRTIs)
is selecting the right
patients for antibiotic
treatment… GPs have
the difficult task of
balancing the fear of
missing the diagnosis
of pneumonia
against their duty
not to contribute
to the growing
problem of bacterial
resistance by routine
prescription of
antibiotics.
Hopstaken et al17

3.1
Diagnostic dilemmas in RTIs
Despite being common, RTIs
can pose diagnostic dilemmas.
Clinicians can use six clinical
criteria to predict pneumonia
in patients presenting with
acute cough:
——Absence of runny nose.
——Breathlessness.
——Crackles.
——Diminished breath sounds
on auscultation.
——Tachycardia
(>100 beats per minute).
——Fever (≥37.8°C).
However, these clinical criteria
correctly identified only 26%
of patients with a “low” (<2.5%)
or “high” (>20%) risk of RTI.
In the 74% of patients in whom
diagnostic doubt remained,
measuring CRP (using a threshold
of >30 mg/l) helped to correctly
exclude pneumonia.75 Adding
CRP values to symptoms and
signs improved the probability
of predicting pneumonia
significantly better than
symptoms and signs alone. The
negative predictive value in the
low-risk group was 97%. The
risk of missing pneumonia was
between 2.5% and 4%.17,75
Several studies suggest that
clinical diagnosis of pneumonia
in general practice correlates
poorly with radiographic evidence

of infection.17,76,77 In one study,
for example, only 15% of adults
treated with antibiotics for
suspected pneumonia showed
the condition on chest x-ray.76
Another study reported that only
13% of patients with clinically
suspected pneumonia showed
a positive radiograph.17
During an investigation that
enrolled 2810 patients presenting
with acute cough in primary
care, GPs recorded whether they
believed pneumonia was present
based on history and physical
examination. Radiographers
performed chest x-rays within
a week of the clinical diagnosis.
The authors reported that:
——Just 5% of the patients had
radiographic pneumonia.
——GPs had diagnosed 29%
of those with radiographic
pneumonia.
——1% had a clinical diagnosis
of pneumonia that was not
confirmed by radiography.
——X-rays confirmed 57% of
diagnoses based on clinical
criteria.
The results highlight the “need
to further support the detection
of clinically relevant pneumonia
in primary care”.77 CRP testing
appears to predict radiographic
pneumonia more accurately
than clinical criteria alone and,
therefore, meets this need.17,76
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CHAPTER 4

CRP POCT: CENTRAL
TO ANTIBACTERIAL
STEWARDSHIP
CRP is a marker for inflammation rather than being a
definitive test for bacterial infections that need antibiotics.
Patients with serious bacterial infections usually show
high CRP levels. In contrast, CRP levels are rarely high in
viral or self-limiting bacterial infections. This makes CRP
POCT a valuable adjunct to clinical observation of signs
and symptoms, and the patient’s history, when deciding
whether to prescribe antibiotics particularly for RTIs.
4.1
A brief introduction to CRP
Normally, blood contains only trace amounts of CRP, a protein
discovered in 1929. The liver rapidly increases CRP production following
infection or injury. CRP binds to phosphocholine, which is found in
bacterial and fungal polysaccharides and most cell membranes.15
This ‘tags’ infective or injured cells, and helps the immune system
recognise and remove pathogens and damaged host cells.
Figure 5 shows the time course of CRP levels following upper RTI with
bacteria and viruses. Signs and symptoms of an upper RTI generally
peak on days 3 to 4.78 Therefore, CRP tends to be highest when patients
experience the most severe symptoms. A viral infection commonly
causes moderately elevated CRP (10-60mg/l) after less than 7 days of
symptoms, peaking on days 2-4. CRP that remains elevated after 7 days
suggests secondary bacterial infection.78

“

The patient is
the ‘great winner’
with CRP POCT.
Management
decisions are
more evidencebased, the service
is much better—
faster and more
convenient—
and there is a
greater likelihood
of appropriate
shared-decision
making with
skilled HCPs.
Rogier Hopstaken, a GP from Utrecht,
the Netherlands and POCT expert
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Figure 5: CRP values in 6 subjects with untreated upper RTI, showing duration
of illness and pathogen78

20

Day 21

CRP levels correlate with the severity of the infection or the extent
of the injury and are higher in patients with a potentially serious
bacterial infection, than in those with viral or self-limiting bacterial
infections.15 Therefore, used alongside clinical observation of signs and
symptoms, and the patient’s history, CRP is a sensitive and specific
test77,79 (table 2) that helps resolve diagnostic uncertainty and, in turn,
allows HCPs to prescribe antibiotics more accurately.
Table 2: Diagnostic accuracy of CRP77
CRP concentration

Positive predictive value

Negative predictive value

Diagnosing pneumonia in patients presenting with acute cough
<20 mg/l

11.8%

97.4%

> 100 mg/l

35.4%

96.1%

Several studies have examined the diagnostic thresholds that offer the
greatest clinical utility for differentiation low-risk from high-risk RTIs.
These studies led to the conclusions that:
——<20mg/L is optimal for identifying people at low risk of serious RTI
(negative predictive value 97.4%).
——>100mg/L as the high-risk threshold, when considered alongside
clinical signs and symptoms (table 2).17,77
——Measuring CRP can aid the differential diagnosis of pneumonia76 and
bacterial acute exacerbations of COPD and chronic bronchitis: 19,80
——In one study, the ‘classic’ clinical indicators of pneumonia—such as
cough (positive predictive value [PPV] 0.17), sore throat (PPV 0.20),
yellow (PPV 0.14) and bloody (PPV 0.30) sputum, and dyspnoea (PPV
0.15)—had a relatively poor predictive value. In contrast, CRP levels
>50 mg/l showed a high predictive value (PPV 0.80).76
——Another study defined patients at ‘low-risk’ of pneumonia as having
a maximum of one positive score on three items (diarrhoea, dry
cough, and temperature >38°C) with CRP<20 mg/l. In this low-risk
group, the three items were associated with a predictive value of
not having pneumonia of 97%. This approach missed between 2.5%
and 4% of cases of pneumonia.17 As figure 6 shows, the probability
of predicting pneumonia (90% AUC 0.9) was better by adding CRP
values to symptoms and signs than with symptoms and signs alone
(70% AUC 0.7), a statically significant difference.17 In this figure,
a perfect diagnostic test would form a right angle up the Y axis at 0,
then run along the top parallel to the x axis.
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4.2
CRP POCT reduces
antibiotic use

100

——41.78% in patients presenting
with suspected LRTI with a
cough lasting less than four
weeks together with one focal
and one systemic symptom.18

60
Signs and symptoms
AUC 0.70

40

20
Equality test of the AUCs
(Delong)
P < 0.001
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80
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1 - Specificity (%)

——31.25% in patients with upper
and lower RTI.12

Figure 6: Receiver operating characteristic curves comparing symptoms and signs
alone combined CRP model for predicting pneumonia17
Reproduced with permission from: Hopstaken R, Contributions of symptoms, signs,
erythrocyte sedimentation rate, and C-reactive protein to a diagnosis of pneumonia
in acute lower respiratory tract infection. Br J Gen Pract. 2003;53(490):358-364.

In another study, 31.5% of patients managed with CRP POCT
received antibiotics during their index visit. This compared to
54.5% in those who were not tested. During the 28-day follow up,
45.3% and 59.7% respectively received antibiotics.25

——23.3% in lower RTIs or
rhinosinusitis.14
Setting

Signs and symptoms + CRP
AUC 0.90

0

——36.16% in patients presenting
with acute cough/LRTI (including
acute bronchitis, pneumonia,
and infectious exacerbations of
COPD or asthma).11

Paper

80

Sensitivity (%)

CRP POCT used alongside history
taking and evaluation of signs
and symptoms reduces antibiotic
prescribing without producing
a clinically significant increase
in the risk of complications or
missed diagnoses (table 3).16-18
For example, using a threshold
of <20 mg/l to define a lowrisk patient potentially avoided
41% of antibiotic prescriptions.17
Furthermore, in randomised or
cluster randomised controlled
trials (RCTs), using CRP POCT was
associated with reductions on
antibiotic prescribing of:

RTI

Number of

% antibiotics

% antibiotics

% relative

% absolute

patients

no CRP

with CRP

difference

difference

Cals 200918

Netherlands

LRTI

431

53

31

41.51

22

Cals 2010

Netherlands

LRTI or

258

56.6

43.4

23.32

13.2

14

rhinosinusitis
Little 201381

6 EU countries

LRTI or URTI

6771

48

33

31.25

15

Andreeva 201411

Russia

Acute cough

179

58.9

37.6

36.16

21.3

or LRTI
Table 3: Antibiotic prescribing rates for RTIs with and without CRP POCT
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“

4.2.1
A view from Cochrane
A Cochrane review of CRP POCT encompassed six RCTs or cluster
RCTs that enrolled 3284 participants, including 139 children. While the
review identified some limitations in the study designs, significantly
fewer antibiotics were prescribed in the CRP POCT group (37.4%)
versus standard of care (49.1%). The pooled results (figure 7) showed
that CRP POCT significantly reduced the number of antibiotic
prescriptions issued in primary care for acute RTIs by 22%. The number
needed to test (NNT) to save one antibiotic prescription at the index
consultation ranged from 6 to 20 depending on the study design.16

CRP POCT could
help with one of the
really big challenges
in RTIs: Identifying
the patients who
are really sick
while avoiding
unnecessary
antibiotic use.

No difference in clinical recovery (defined as at least a substantial
improvement at day 7 and 28 or re-consultation by day 28) emerged
between patients managed using CRP POCT and standard care.
No deaths or serious complications were reported in any of the
studies.16

A member of the consensus panel
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Risk Ratio
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100%
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20
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941
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Figure 7: Forest plot of the impact of measuring CRP on antibiotic prescribing16
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4.3
An international perspective
The likelihood of prescribing antibiotics for a RTI varies widely between
and within countries. For example, depending on the country, between
15% and 83% of people presenting with an acute cough receive
antibiotics.6 However, most countries that use CRP POCT widely—
such as Denmark, Norway, Sweden, Germany, The Netherlands and
Switzerland—use fewer antibiotics in primary care than in England
(figure 8). In Switzerland, for example, just 22% of adults presenting to
primary care receive an antibiotic prescription. In this study, the CRP
level, the white blood cell count and symptom duration emerged as
statistically significant predictors of antibiotic prescription.6

Defined daily dose per 1000 inhabitants and per day

40
CRP POCT wide extent
CRP POCT some extent
30

20

10

Figure 8: Use of CRP POCT and antibiotic prescribing in Europe
Adapted from: European Centre for Disease Prevention and Control http://ecdc.europa.eu/en/
healthtopics/antimicrobial_resistance/esac-net-database/Pages/Antimicrobial-consumptionrates-by-country.aspx June 2015

Obviously, CRP POCT is not solely responsible for the lower antibiotic
use in these countries. However, clinicians in several countries, including
the Netherlands, regard CRP POCT as an important element in their
decision-making.82 Furthermore, widespread use of CRP POCT could
reflect primary care’s commitment to addressing the problems posed by
inappropriate antibiotic prescribing
24
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Example of the
benefits offered
by POCT
Point-of-care diagnostics range from simple urine dipsticks, such
as for nitrites and leucocytes used for UTIs, to sophisticated
diagnostic and management tools covering, for example, lipid,
glucose and HbA1C and infections generally (e.g. CRP) and for
some specific pathogens. The benefits offered by POCT vary
depending on the test, condition and setting, but include:
——Many point-of-care analysers use small amounts of blood
(finger stick – typically 1.5 to 20 μl for CRP POCT) without the
need for venopuncture or phlebotomy or sampling of other
biological fluids (such as urine or nasal or throat swabs).
——Many point-of-care analysers are straightforward to use and do
not require users to manipulate the sample or use complex and
complicated assays.
——Many point-of-care analysers provide real-time results – levels
of CRP are usually available in less than 5 minutes, depending
on the device. This rapid analysis means that patients do
not need follow-up visits to receive a diagnosis and begin
treatment.
——Rapid diagnoses avoid delayed or unnecessary treatments,
which is especially beneficial for infections, and allows HCPs
to counsel patients.
——A single device can perform multiple tests (for example,
by changing cartridges), which reduces the need for training
and space. Some systems are portable allowing their use in care
homes, pharmacies, workplaces and doctors’ offices.
——The devices’ footprints are relatively small, especially as
some of the POC CRP tests use the same devices as other
essential community-based tests, such as lipids (NHS Health
Check), HbA1c (diagnosing and monitoring diabetics) and urine
albumin-to-creatinine ratio (diabetic nephropathy).
——Point-of-care machines are supported by robust quality control
and standards and show good correlation with laboratory
methods.
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CHAPTER 5

WHAT THE
GUIDELINES SAY
Several European guidelines advocate CRP POCT to differentiate viral and
self-limiting infections from those that need antibiotics.4,7-9 In the UK, NICE
advocates CRP POCT in some people presenting with symptoms of LRTI
in primary care.4 Draft NICE guidelines on AMS also note that CRP POCT
reduced use of antimicrobials in adults with acute respiratory infections
without increasing re-consultations or reducing patient satisfaction. The
NICE guideline development group agreed that CRP POCT might assist
decisions about antimicrobial use and, therefore, support AMS.5 PHE now
suggests considering CRP POCT as part of the differential diagnosis of
community-acquired pneumonia.26

5.1
IMPAC3T and GRACE
Table 4 and figure 9 summarise guidelines developed by the Improving
Management of Patients with Acute cough by C-Reactive Protein Point
of Care Testing and Communication Training (IMPAC3T) Programme and
the Genomics to Combat Resistance against Antibiotics in Communityacquired LRTI in Europe (GRACE) consortium.12,83

CRP levels

Interpretation

Action

<20mg/l

Self-limiting lower RTI

Withhold antibiotics

21-50 mg/l

Most patients have
self-limiting lower RTI

Assessment of signs, symptoms, risk factors and CRP
is important
Withhold antibiotics, in most cases

51-99 mg/l

Assessment of signs, symptoms, risk factors and CRP
is crucial
Withhold antibiotics in most cases
Consider delayed antibiotics in the minority of cases

100 mg/l

Severe infection

Prescribe antibiotics

Table 4: Actions based on CRP levels

5.2
European Respiratory Society
The European Respiratory Society’s guidelines for the management of LTRIs
in adults recommend CRP testing in patients with suspected pneumonia:
——A CRP level of <20 mg/L at presentation, with symptoms for >24 hours,
makes pneumonia “highly unlikely”.
——A CRP level of >100 mg/L makes pneumonia likely.8
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Figure 9: Dutch algorithm for using CRP POCT in primary care9
Reproduced with permission from: Rogier Hopstaken (c) 2013,
Dutch College of General Practitioners

History and
physical
examination

Complicated
respiratory
tract infection
(suspected
pneumonia)*

Uncomplicated
respiratory
tract infection

Additional
investigations
not necessary

<20
mg/l

Uncomplicated
respiratory
tract infection
Give education
Antibiotic not
indicated

Moderately
ill patient

Severely
ill patient

CRP rapid
test

Additional
investigations
not necessary

20-100
mg/l

Clinical
presentation
decisive
Prescribe antibiotic
with high risk of
a complicated
course*

>100
mg/l

High risk of
pneumonia
Prescribe
antibiotic

* In addition to the patient having pneumonia, the management (antibiotic or not) also depend on the
presence of other risk factors (age, relevant co-morbidity, refer to main text).
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“

The possibility of bringing these tests
(including CRP) into the community has the
potential to radically improve diagnostic
certainty in primary care.
Department of Health and Public Health England84

5.3
National Institute for Health
and Care Excellence (NICE) and
Public Health England (PHE)

Adult presents
in primary care
with symptons
of LRTI

NICE advocates CRP POCT in
people presenting with symptoms
of LRTI in primary care if
pneumonia cannot be diagnosed
on clinical grounds and it is
unclear whether antibiotics should
be prescribed (figure 10). NICE
suggests:

Clinical
assessment &
diagnostic

——Not offering antibiotic
therapy routinely if the CRP
concentration is less than 20
mg/l.
——Considering a delayed antibiotic
prescription (which patients fill
if symptoms worsen or do not
improve with self-care) when
the CRP level is between 20 mg/l
and 100 mg/l.
——Offering antibiotic therapy if the
CRP concentration is greater
than 100 mg/ litre.4
PHE now suggests considering CRP
POCT as part of the differential
diagnosis of community-acquired
pneumonia.26 As mentioned
above, draft NICE guidelines also
concluded that CRP POCT might
assist AMS.5 Severity scores, such
as CURB-65, can be used once
pneumonia has been diagnosed.

<20
mg/l

Do not
routinely
offer
antibiotic
therapy

Pneumonia not
diagnosed or not
clear if antibiotic
should be
prescribed

Pneumonia
diagnosed

CRP rapid
test

See NICE
pathway

20-100
mg/l

Consider a
delayed antibiotic
prescription (a
prescription for
use at a later date
if symptoms
worsen)

>100
mg/l

Offer
antibiotic
therapy

Figure 10: NICE recommendations for use of CRP POCT in patients with symptoms of LRTI
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CHAPTER 6

CRP POCT
SUPPORTS
PATIENT
EDUCATION
Despite several educational initiatives aimed at patients and carers,
many people still request inappropriate antibiotic prescriptions for viral
or self-limiting bacterial infections. There is clearly a need to improve
patients’ and carers’ understanding of the role of antibiotics and the
need to limit, as far as possible, their contribution to the rise in AMR.
Indeed, several studies now show that training doctors in enhanced
communication skills can reduce antibiotic prescriptions.

Enhanced communication
is especially beneficial when
combined with CRP POCT.12,18
In one study:
——GPs using CRP POCT
prescribed antibiotics to 30.8%
of patients presenting with
symptoms of LRTI compared
with 52.9% by those who did
not use the test.
——GPs trained in enhanced
communication skills
prescribed antibiotics to
27.4% of patients compared
with 53.5% by those without
training.
——GPs combining CRP POCT
and enhanced communication
skills prescribed antibiotics
to 23% of patients compared
with 67% of patients receiving
“usual care”.
Patients’ recovery and
satisfaction were similar in all
the groups.18
Another study confirmed the
value of supporting CRP POCT
with enhanced communication
skills:
——CRP POCT reduced antibiotic
compared to no testing (33%
and 48% respectively). This was
a difference of 31%.

——Enhanced-communication
training, delivered over the
internet, reduced antibiotic
prescribing compared to
no training (36% and 45%
respectively). This was a
difference of 31%.
——Combining CRP POCT and
enhanced-communication
training resulted in a difference
in antibiotic prescribing of
62%.12
Qualitative studies suggest that
most GPs feel that patients
would welcome POCT for
infections.85 In a multinational
study, clinicians felt that
technology that augmented
clinical assessment reassured
patients when antibiotics were
not clinically indicated.86 However,
there is a need for education
about POCT in general and CRP
POCT in particular. For instance,
some clinicians worry that
patients might demand POCT
when not clinically relevant.85
Patients need to understand that
CRP POCT can add precision to a
standard clinical examination, but
they are not 100% accurate77 or a
substitute for self-management
when clinically warranted.
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Surveys suggest that patients
would trust and accept the
result from CRP POCT. However,
some felt that the CRP POCT
result should be interpreted in
conjunction with clinical findings.
A few patients expressed anxiety
about waiting for a result or an
aversion to needles and having
blood samples taken. Overall,
however, patients were satisfied if
doctors provided a low CRP POCT
result rather than an antibiotic
prescription.85 Indeed, 23% of
people managed with the aid of
CRP POCT filled their delayed
prescriptions compared to 72%
of controls.14

that the possibility of bringing
markers such as CRP “into the
community has the potential
to radically improve diagnostic
certainty in primary care”.84
The report also notes that CRP
POCT offers “proof of concept”
of the approach and when
used “in primary care shows an
association with prescribing
and redemption behaviour” – as
discussed above.84 Moreover,
the consensus panel believes
that CRP POCT in primary care
helps address on the drivers
of behaviour mentioned in the
report: automatic motivation.

Therefore, several studies show
that CRP POCT facilitates
effective communication
with patients about selfmanagement and antibiotic
prescribing. Clinicians and
patients recommend considering
the CRP level in conjunction
with the overall assessment and
caution against over reliance
on CRP results without clinical
assessment.85,86

The literature review comments
that emotion and the need
for reassurance from medical
professionals, particularly
regarding children, influences
patient’s decision making
about antibiotics. The TARGET
antibiotic toolkit developed by
RCGP and PHE trains GPs to
negotiate and manage patient’s
emotional needs, but notes that
there is “little else of an organised
nature active in this space”.84

Against this background, a recent
literature review from Department
of Health and PHE identified
behaviours that contribute to
AMR and drivers that might be
“amenable to change”. The report
notes that “real-time nearpatient testing” – such as POCT
– could have a “substantial”
impact on the diagnosis of
infections. The document adds

In the panel’s view, CRP POCT
moves the discussion on
antibiotic prescribing to a
more rational basis and offers
reassurance, if necessary,
supported by delayed prescribing.
Therefore, CRP POCT could help
address the need for additional
ways to modify the behavioural
drivers of automatic motivation.
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“

There is a slight
fear among
some of my GP
colleagues that
POCT in RTIs could
lead to the overmedicalisation
of a condition
that should be
self-managed.
It’s important
that the testing
is introduced in a
way that minimises
this risk.
A member of the consensus panel

CHAPTER 7

ECONOMIC
BENEFITS OF
CRP POCT
Estimates of additional cost imposed by AMR vary from less than
$5 to more than $55 000 per patient episode, depending on the type
of resistance and the method of including productivity losses. However,
the costs of AMR could be much higher than these estimates suggest.2
On the other hand, because of the frequency of consultations for RTIs,
small and sustainable changes in AMS (such as those gained by CRP
POCT) can have a disproportionate clinical and economic impact.
As discussed previously, CRP POCT in primary care can reduce
antibiotic prescribing for RTIs in primary care up to 41.51% (in
suspected LRTI with a cough lasting less than four weeks together with
one focal and one systemic symptom),18 without a clinically significant
increase in complications or missed diagnoses15 as well as improving
patient satisfaction.12 This, in turn, reduces the risk of AMR and adverse
events. Several studies now show that the approach is either cost
effective or cost saving.20-22
For example, a Dutch economic evaluation showed that CRP POCT and
communication skills training are cost-effective interventions to reduce
antibiotic prescribing for LRTI. The total mean cost per patient was:
——€35.96 with the usual antibiotic prescribing rate of 68%.
——€37.58 per patient managed by GPs using CRP POCT, which reduced
antibiotic prescribing to 39%.
——€25.61 per patient managed by GPs trained in enhanced
communication skills, which reduced antibiotic prescribing to 33%.
——€37.78 per patient managed by GPs using CRP POCT and
interventions enhanced communication skills, which reduced
antibiotic prescribing to 23%.
The analysis found that CRP POCT and communication skills training
are cost effective in their own right and in combination.20
Other analyses confirmed that CRP POCT is cost effective.21,22
For instance, CRP POCT costs more per patient in the short term
(€11.27 per patient) based on data from Norway and Sweden.
However, a 10% reduction in antibiotic prescriptions (€112.70 per
prescription avoided) and improved quality of life offsets the short-term
cost. The cost per quality-adjusted life year (QALY) gain was €9391,21
which is lower than the current NICE threshold for cost-effectiveness.
This study did not include costs associated with antibiotic adverse
events or the costs of AMR and is, therefore, likely to underestimate the
full economic benefits.
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“

7.1
The UK perspective
The NICE guideline development group for AMR estimated that
the recurrent costs associated with CRP POCT are £13.50 per
test.5 However, reduced consultations for infections and antibiotic
prescriptions seem to offset this additional cost.22

The additional
cost per patient
of the CRP test
is outweighed by
the associated
cost savings and
QALY increment
associated with
a reduction in
infections in the
long term.

A recent study evaluated the cost-effectiveness of CRP POCT for RTIs
in primary care in England over 3 years. The evaluation compared the
costs and benefits of:
——GP consultation plus CRP POCT.
——Practice nurse consultation plus CRP POCT.
——GP consultation plus CRP POCT and communication training.
Compared with current standard practice, CRP POCT delivered
by a GP or practice nurse resulted in increased Quality Adjusted Life
Years (QALYs) and reduced costs (table 5). GP consultations plus CRP
testing and communication training increased costs and reduced
QALYs. All three CRP arms led to fewer antibiotic prescriptions and
infections presenting to primary care over 3 years.22
Over the 3 years, the Net Monetary Benefit offered by CRP POCT when
delivered by a GP or practice nurse dominated over current strategies.22
Again, however, this is likely to represent a conservative estimate
of the benefits of CRP POCT: The analysis did not include the costs
associated with antibiotic adverse events or the costs of AMR.

Hunter22

Statistic

Current practice

GP and CRP POCT

Practice nurse
and CRP POCT

GP and CRP POCT
and communication

Total cost (discounted)

£18,081

£18,039

£17,401

£18,431

(discounted)

255.630

255.764

255.761

255.588

Antibiotic courses prescribed

184

136

167

137

Infections (consultations)

217.89

202.97

202.97

199.98

Per patient Net Monetary Benefit*

£50,945

£50,972

£50,978

£50,933

QALYs

*The highest Net Monetary Benefit is considered the most favourable option. Net Monetary Benefit is calculated as the total QALYs, multiplied by
the willingness to pay for a QALY (£20,000), minus the total cost.

Table 5: Costs and consequences of using CRP POCT for 100 patients with RTIs over three years
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Estimating
the economic
impact
According to the Health and Social Care Information
Centre (HSCIC), 41,618,000 antibiotic items were
dispensed in 2013.30 Approximately 60% of these
(24,970,800) were probably for RTIs, according to
NICE.32 CRP POCT can reduce antibiotic prescribing
by 41%.18 Therefore, CRP POCT could reduce the
number of antibiotic prescriptions each year by
up to 10,238,028, which would make a significant
contribution to the UK’s AMR strategy.
The Net Ingredient Cost for antibiotic prescriptions
is £191,984,000,30 suggesting that the average cost
for the 41,618,000 prescriptions is £4.61. Dispensing
costs are at least £0.90,87 suggesting that the average
total cost for an antibiotic prescription is £5.51. Based
on the above assumptions, CRP POCT could, as a first
approximation, save £56 million a year.

CRP test
performed
by GP
Morning
telephone
call

In addition, adding CRP POCT does not
markedly increase workflow in most
practices.23 A recent study by National
Institute for Health Research (NIHR)
Diagnostic Evidence Co-operative London
described the experience of three participants
who discussed the impact of CRP POCT
on clinic flow. One described no effect, one
described a change in the clinical flow with no
overall consequences and one suggested CRP
POCT can influence work flow, but a robust
process testing can mitigate this.24
Each practice needs to implement bespoke
processes to minimise any effect on clinic
flow. In some case, GPs could undertake CRP
POCT during the consultation. Other process
include the patient leaving the consultation
to have CRP POCT undertaken by a practice
nurse, health care assistant or in-house
primary care laboratory technician while the
practitioner sees the next patient. Decisionmaking is based on written instructions from
the practitioner or a second consultation
being undertaken (figure 11).24

CRP result
used
in decision
making

Visits GP:
History and
examination
CRP test
performed
by other GP
staff

Figure 11: The typical patient journey for CRP POCT24
Reproduced with permission from: Huddy JR, C-reactive protein for
the diagnosis of lower respiratory tract infection in primary care: a
qualitative study of barriers to adoption. NIHR Diagnostic Evidence
Co-operative London at Imperial College 2015 April.

GP sees
next
patient

Practice nurse
gives prescription
based on dr
recommendations
/ guidelines

GP sees patient
again with result
and forms
management
plan
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As discussed below, pharmacists could use CRP
POCT to offer low-risk patients symptomatic
self-care advice and refer high-risk patients
or those with red-flag symptoms to their GP
or an out-of-hours service. Pharmacists could
also prescribe antibiotics according to a patient
group directive (PGD).
CRP POCT can also reduce fulfilment of delayed
prescriptions. In one study, 23% of people
managed with the aid of CRP POCT filled their
delayed prescriptions compared to 72% of control
group.14 In addition, a single visit with a GP that
included CRP POCT had no effect on the rate of
visits for RTI episodes during the subsequent 3.5
years. So, there is no evidence to support concerns
about the potential medicalisation of CRP POCT,
such as patients demanding the test regardless
of whether it is clinically relevant.85 Indeed,
giving patients evidence-based information
by physicians trained in illness-focused
communication skills could theoretically lead to
fewer visits through improved self-management
of future RTI.25

Case study

CRP POCT in UK
primary care

Preliminary results of a UK pilot study
that used CRP POCT to aid diagnosis and
educate and reassure patients enrolled 100
patients presenting with a cough to primary
care. Of these, 41 patients answered ‘yes’ or
‘possibly’ to the question ‘were you expecting
antibiotics?’. Only 15 received antibiotics.
Specifically:
——47 patients had a CRP score of <5 mg/l; 36%
of these were expecting antibiotics. None
were given antibiotics after CRP POCT.
——70 patients had CRP <20 mg/l; 40% of
these were expecting antibiotics. After
CRP POCT, one patient (1.5%) received
antibiotics.
——38 patients had CRP levels between 20 and
100 mg/l; 44% of these were expecting
antibiotics. After CRP POCT, 41% received
an antibiotic prescription.
——3 patients had CRP levels >100 mg/l and all
were given antibiotics.
Overall, 27% of patient presenting who
expected an antibiotic prescription were given
one based on clinical signs and POC CRP level.
Provided CRP POCT is performed early in
the consultation, it is very easy to fit into
time available. All patients reported that
performing the test was useful, with the main
reasons being reassurance and peace of
mind, speed of result, and a preference not
to take antibiotics unless necessary. The test
was particularly useful as an educational
device and for reassuring patients. The testing
process provided an opportunity to educate
patients about the nature of viral coughs and
the need to avoid antibiotics if necessary.
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CHAPTER 8

“

Quality assurance
of POCT is
central to the
safe introduction
and continuous
use of POCT. A
multidisciplinary
approach to qualityassured POCT use,
including feasible
IT support, is
invaluable.
Rogier Hopstaken, GP from Utrecht,
the Netherlands and POCT expert

POLICY
BACKGROUND
Several mutually reinforcing policies aim to drive innovation to tackle
AMR and to encourage better AMS. The UK Antimicrobial Resistance
Strategy, in particular, aims to conserve the effectiveness of existing
treatments by:
——Optimising prescribing practice by implementing AMS programmes
that promote rational prescribing.
——Better use of existing and new rapid diagnostics.
——Improving professional education, training and public engagement
to improve clinical practice and promote wider understanding of the
need for more sustainable use of antibiotics.88
The UK strategy aligns with the EU Action plan against the rising
threats from AMR.89 The wider adoption of CRP POCT in primary care
represents a significant opportunity to enable these strategic aims.
Indeed, several quality initiatives are underway to improve antibiotic
prescribing. For instance, practice-level data on antibiotic prescribing
is available to the public and the Care Quality Commission’s (CQC)
reports now include Quality Indicators on antibacterial prescribing:
——The number of antibacterial prescription items prescribed per Specific
Therapeutic group Age-sex Related Prescribing Unit.
——Percentage of cephalosporins and quinolones as a proportion
of antibiotics prescribed.
Improving antibiotic prescribing in primary and secondary care
accounts for 10 per cent of quality premium for CCGs. There are two
elements to this quality premium. Firstly, CCGs should reduce the
number of antibiotics prescribed in primary care by at least 1%.
Each CCG can decide on the reduction for individual practices.
Secondly, CCGs should reduce prescriptions for co-amoxiclav,
cephalosporins and quinolones by 10% from each CCG’s 2013/14 value,
or to below the 2013/14 median proportion for English CCGs (11.3%),
whichever is smaller.90
Such quality initiatives are part of a trend in AMS to shift focus from
which antibiotic to prescribe to when to prescribe. CRP POCT can help
GPs reduce antibacterial prescribing, thereby contributing to national
AMR strategies and augmenting performance against these indicators.
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8.1
Funding models
Currently, GPs would have to meet the
additional costs associated with CRP
POCT. Therefore, the NHS generally and
Clinical Commissioning Groups (CCGs) in
particular need to develop alternative funding
mechanisms, such as using ‘enhanced service’
contracting arrangements or co-commissioning.
These alternative mechanisms could fund
several ways to deliver the services locally,
including:
——Local procurement to support pilot studies.
——Trust-wide or local procurement of a full
service provided by a hospital trust covering
purchase, quality control (QC), training,
compliance, education, troubleshooting,
maintenance, etc.
——Trust-wide or local procurement using a mixed
model: the hospital provides QC, compliance
and training for a monthly fee. The GP
purchases the equipment and tests.
——Privately managed diagnostic services: a full
service model provided by a private company
implanted trust-wide or locally.
——Hospital-private hybrid. In this model,
a private company and hospital working
together implanted trust-wide or locally
to deliver the entire suite of services relevant
to CRP POCT in primary care.
——Trusts or individual GPs buy kit and tests,
and manages QC. The diagnostics company
supports initial training.

Enhanced
services
and cocommissioning
Currently, ‘enhanced service’ contracts cover
services such as childhood vaccination and
immunisation schemes, extended hours access
and improving patient online access.
Co-commissioning describes arrangements when
two or more organisations commission healthcare
services. NHS England sees co-commissioning as
“a key enabler in developing seamless, integrated
out-of-hospital services based around the
diverse needs of local populations”. NHS England
also hopes that co-commissioning will “drive
the development of new models of care such as
multispecialty community providers and primary
and acute care systems”.91

“

Community pharmacy has an
important responsibility in ensuring
appropriate use of antimicrobials.
POCT is already part of many
pharmacists’ offering, for example
during health checks. CRP POCT
is a natural evolution of the
pharmacists’ clinical role.
Ashok Soni, community pharmacist and RPSGB President, the
Network Lead for Pharmacy at NHS Lambeth CCG and Local
Professional Network Pharmacy Chair for London
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Ensuring a
high-quality
service
Rogier Hopstaken, a GP from Utrecht, helped
pioneer CRP POCT in the Netherlands. Based
on 11 years’ experience, he stresses the
importance of quality assurance and “data
connectivity” among all groups using CRP
POCT to ensure maximal patient safety. He
suggests that this includes:
——Clinical chemists, local pathology services
and other POCT experts need to check the
technical quality of devices and the CRP
tests, and act on the results.
——Contracts, guidelines, standard operating
procedures and so on between suppliers,
pathology services, CCGs and HCPs need
to ensure a consistently high-quality CRP
POCT service.

8.2
A growing role for pharmacists and other
community providers
As CRP POCT illustrates, technological advances
allow a growing number of diagnostic tests to
be performed in GP surgeries, nurse consultation
rooms, Emergency Multidisciplinary Units,
community clinics or pharmacies by a HCP that
would once have occupied a bench in a medical
laboratory and required an experienced technician.
Pharmacists, for example, have a growing role
in AMS and the management of self-limiting
conditions. Pharmacists could use CRP POCT
to offer low-risk patients symptomatic self-care
advice and refer high-risk patients or those with
red-flag symptoms to their GP or an out-ofhours service. Pharmacists could also prescribe
antibiotics (or other medications) according to
a PGD.

——Users need training in the clinical
(background, indications, interpretations)
and technical aspects of CRP POCT; skills
should be regularly revalidated.
——Local pathology services should be
organised and commissioned in a way
that allows pathologists to support HCPs
providing community based CRP POCT.
In particular, pathologists should focus on
quality control, education and compliance.
——HCP accreditation programmes should
address these issues for all primary care
diagnostics.
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“

Health policy makers need to
begin considering now how to
establish clear incentives to
promote the uptake and usage
of point-of-care diagnostics
once they are available. This is
particularly important in settings
where the costs of deploying new
diagnostics will fall on individual
providers, but the benefits
accrue to health systems and
society more broadly. They
also need to consider how to
encourage the behaviour change
that will be needed to ensure
that these devices are used
appropriately… and that the
results are acted upon.
O’Neill Review on Antimicrobial Resistance73

38

Case study

Emergency
Multi–
disciplinary
Unit

Abingdon Emergency Multidisciplinary Unit,
an out of hospital ambulatory care triage
and treatment unit aimed at older patients
living with frailty, uses CRP POCT as well as
other point-of-care tests for rapid diagnosis
and management. From their data, 51%
of patients have an infection. The Alere
Afinion CRP POCT gave a result in 4 minutes
compared to waiting for results the next day
with central hospital laboratory testing. The
results of Alere Afinion CRP POCT correlated
very well with laboratory values (correlation
coefficient 0.95).

CHAPTER 9

RECOMMENDATIONS
Increasing evidence shows that CRP
POCT is a valuable adjunct to clinical
observation of signs and symptoms and
the patient’s history when assessing
patients presenting with symptoms of
RTIs in primary care. CRP POCT in primary
care helps resolve diagnostic uncertainty
and, therefore, helps ensure that GPs
prescribe antibiotics only when necessary.
In addition, CRP POCT in primary care
will help inform discussions with patients
about their self-management. As such,
CRP POCT can make an important
contribution to AMS in primary care.5

The O’Neill Review on Antimicrobial Resistance
points out that health providers must ensure they
are ready to implement diagnostic technologies.
Health policy makers, the report says, should
consider how to establish clear incentives
to promote uptake and use of point-of-care
diagnostics.73 In some ways, implementing existing
point-of-care technologies can act as a ‘test case’
for the new generation diagnostics.
Nevertheless, using point-of-care technologies
more widely requires a culture change in the NHS.
The NIHR Diagnostic Evidence Co-operative
London, for example, identified several barriers
that hinder implementation of CRP POCT in
primary care. The Co-operative grouped these into
eight themes: reimbursement and incentivisation;
quality control and training; laboratory services;
practitioner attitudes; patient attitudes; effects on
clinic flow and workload; use in pharmacy and gaps
in evidence.24
Against this background, we have made
several recommendations to help encourage
implementation of CRP POCT in primary care.
At the front of the present document, we suggested
recommendations for different stakeholders.
In this section, we present recommendations
arising from the five main themes that emerged
during the report’s development.
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1
CCGs should develop innovative ways
to fund primary care CRP POCT
——CCGs should use the new quality premium for
antibiotic prescribing as opportunity to review
current RTI diagnostic pathways in primary care
and implement CRP POCT.
——CCGs should ensure CRP POCT is properly
integrated into the consultation and is supported,
if necessary by enhanced consultation and
communication skills.
——CCGs should explore alternative funding
mechanisms that encourage uptake of
diagnostics in primary care, while avoiding
disincentives, such as GPs having to meet the
additional costs of CRP POCT and current
contractual arrangements.
——CCGs should develop innovative funding
mechanisms that address the issue of economic
benefits (e.g. reduced hospitalisation, reduction in
C. difficile, benefits to the economy) that do not
accrue to the CCG or GP budget.
——While reducing the spread of AMR is the
most important benefit, CCGs should remain
cognisant of the other benefits of reduced
antibiotic prescriptions (such as the reduced risk
of adverse events and protecting the microbiota)
when drawing-up their business cases. GPs can
use such arguments during patient consultations
to support appropriate antibiotic prescribing.
——CCGs should consider implementing CRP POCT
in out-of-hours clinics, where antibiotic use is
rising more rapidly than in other parts of the
NHS.33
——CCGs should engage with local pathology
services to support GPs, pharmacists and
other HCPs providing CRP POCT in primary
care, especially to optimise quality control and
compliance.
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“

Ensuring access to CRP POCT is
an issue and it will be interesting
to see how quickly people
implement the NICE guidance.
I suspect that these issues are
not yet on many area’s radars.
A member of the consensus panel.

2

3

The NHS should consider ensuring the
uptake and implementation of CRP POCT
in primary care

Each clinical commissioning group should
adopt the NICE and PHE guidelines for RTIs
and antimicrobial stewardship

——CCGs, GPs and other stakeholders should
recognise that CRP POCT in primary care can
help meet the NHS quality agenda, including
the CCG quality premium. Therefore, CRP POCT
should be included in strategic and tactical plans.

——Each CCG should determine the most effective
and efficient implementation the NICE
guidelines4,5 and CRP POCT as a central part
of their local AMS programmes.

——The CQC collects data on antibiotic prescribing
and scrutiny of antibiotic prescribing is set
to intensify. Therefore, CCGs and GPs should
increase use of diagnostics to optimise
performance against these indicators.
——The proposed national pharmacy-led Common
Ailments Scheme and any equivalent local
schemes should advocate using CRP POCT
to identify low-risk patients.
——NICE should consider adding CRP POCT to other
relevant guidelines to ensure alignment.
——CCGs should explore opportunities for CRP
POCT within the Quality, Innovation, Productivity
and Prevention (QIPP) programme.
——CCGs could consider developing locally
incentivised enhanced services or PGDs to
increase implementation and use of CRP POCT
in primary care.
——Quality Statements and CCG Outcomes
Indicators should be developed to encourage
CRP POCT in primary care covering pneumonia
and antimicrobial stewardship.

——CCGs and GPs should use data collected (for
instance, to meet requirements of the Care
Quality Commission) to audit primary care
CRP POCT to drive continual improvements in
patient care, AMS and to meet the NHS quality
agenda. CCGs should also implement optimal
quality assurance across all CRP POCT users
to ensure patient safety. These data would also
provide evidence of implementation of the
NICE guidance and compliance with the code
of practice for the AMS elements of preventing
healthcare-acquired infections.
——CRP POCT leads to less diagnostic uncertainty
while improving patient satisfaction through
quicker diagnosis, better management and
better service. CCGs and HCPs should attempt
to capture and communicate these factors
to increase the likelihood of widespread
implementation of CRP POCT.
——Local guidelines and AMS programmes for
primary care should include CRP POCT to
improve appropriate antibiotic prescribing for
RTI, and engage with and educate patients about
appropriate antibiotic use.
——CCGs could consider working with medicines
optimisation teams to improve uptake and
implementation of CRP POCT in primary care
in line with NICE and other guidelines.
——Each practice should determine the most
appropriate workflow to optimise the use of CRP
POCT in primary care.
——CCGs should ensure that healthcare
professionals are adequately trained in CRP
POCT, including, if necessary, further training
in consultation and communication skills.
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4
The NHS, professional bodies, medical,
and pharmacy and nursing schools and
manufacturers should raise awareness of
POCT generally and primary care CRP POCT
in particular among doctors, commissioners
and other HCPs
——All these stakeholders should educate HCPs
and commissioners about POCT. Point-of-care
diagnostic technologies, other than simple
dipstick tests or using glucose meters, are
a relatively recent advance for primary care.
Inevitably, diagnostics and other devices do
not receive the same attention as innovative
pharmaceuticals, although their impact can be
just as marked.
——Monitor, NHS England, PHE, CQC and CCGs
must actively promote and encourage CRP POCT
in primary care for pneumonia and other infection
scenarios. The equivalent organisations in
Northern Ireland, Scotland and Wales should also
promote and encourage CRP POCT in primary
care.
——Other consensus groups should consider the
relevance of CRP POCT in primary care when
developing other guidelines, documents and
tools, such as for abdominal infections (e.g.
diverticulitis, appendicitis), sepsis and COPD.
CRP POCT reduces antibiotic overprescribing for
acute exacerbations of chronic bronchitis and
COPD as part of a multifaceted approach.19
——Stakeholders planning implementation of CRP
POCT in primary care should assess the impact
on nurses and other healthcare professional.
Trusts and other organisations should use these
assessment to plan services, education and
training.
——Commissioners and HCPs should agree policies
covering testing, competence and equipment
management, including working with local
pathology services and in line with MHRA
guidance.
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5
A comprehensive clinical and economic
research programme should examine
expanded roles for primary care CRP POCT
as a keystone of antimicrobial stewardship
——Studies should assess the ease of use, clinical
impact and cost-effectiveness of CRP POCT in
a variety of primary care settings, including latenight pharmacies, out-of-hours services and
as part of the proposed national pharmacy-led
Common Ailments Scheme and any equivalent
local schemes.
——Antibiotic use by out-of-hours services is rising
more rapidly than in other parts of the NHS.33
Further studies should ascertain if the increase is
clinically justified.
——Further studies should address the value
of CRP POCT in COPD patients and children.
Most participants in the trials of CRP POCT
were middle-aged adults. The ongoing PACE
(www.nets.nihr.ac.uk/projects/hta/123312) and
ERNIE 2 enrolled COPD patients and children.92
——Further economic analyses should consider a
larger range of costs and consequences as well
as providing stratified analyses (e.g. by age group
and length of stay if patients are admitted to
hospital5).
——Pharmacoepidemiological studies should be
undertaken to ascertain the contribution that
antibiotics make to admissions to hospital
following side effects in the UK.
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