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Abstract

Aim:The aim of this service reviewwas to reviewwhether implementing a formal training pack-
age increased therapeutic radiographer confidence and competence in recognising neutropenic
sepsis in radiotherapy patients. In addition, authors also investigated whether the introduction
of a weekly National Early Warning Score (NEWS) protocol had been successful in identifying
cases of neutropenic sepsis.
Material and Methods: Therapeutic radiographer (n= 13) views on the new protocol were col-
lected through an online questionnaire. A review of the clinical observation sheets of patients
who received chemo-radiotherapy (n= 49) between 18 April 2019 and 31 October 2019 was
undertaken. Information on disease site, NEWS scores, number of patients who had become
neutropenic and action taken by therapeutic radiographers was collected.
Results: The majority of respondents to the questionnaire found that training benefitted both
professionals and patients. Some challenges were highlighted relating to increased workload.
For patients receiving regular observations, NEWS scores ranged from 0 to 4. When a patient
scored on NEWS, the most common score was 1 across all treatment sites except cervix.
Findings: Implementing a neutropenic sepsis protocol appears to be beneficial to therapeutic
radiographers as professionals, increasing their confidence in patient assessment and monitor-
ing. Regular observations may help to identify deteriorating patients alongside clinical
judgement and symptom reviews.

Introduction

Neutropenic sepsis is a life-threatening complication of cancer treatments – in particular
chemotherapy, with mortality rates between 2% and 21 % being reported in the adults.1

A report by the National Confidential Enquiry into Patient Outcome and Death2 reported
issues in themanagement of neutropenic sepsis in adults receiving chemotherapy, with evidence
of inadequate management of neutropenic fever and the need for urgent assessment and policies
in organisations for dealing with neutropenic fever.

The introduction of more chemo-radiotherapy regimes has led to a greater need for thera-
peutic radiographers to have an increased awareness of patients at risk of developing neutro-
penic sepsis. There is a concern that patients themselves may be unable to distinguish between
the signs and symptoms of neutropenic sepsis and the acute toxicities associated with radio-
therapy treatment and therefore may not present out of hours if signs and symptoms develop.

Early in 2019, a patient at the Trust presented with multiorgan failure and died of neutro-
penic sepsis despite being on a course of daily radiotherapy, receiving regular on-treatment
review and having been educated about the risks of neutropenic sepsis.

Therefore, an education training session for therapeutic radiographers and a formal protocol
for regular review of patients undergoing chemo-radiotherapy were introduced. This aimed to
help with earlier recognition of unwell patients and reduction in the risk of death due to neu-
tropenic sepsis during radiotherapy and also increase therapeutic radiographer confidence and
competence in recognising neutropenic sepsis in patients receiving radiotherapy.

Education was provided by the Trust’s resuscitation nurses in a 2-h face-to-face session in the
hospital simulation suite. The session covered training on how to take patient observations, how
to interpret and record these results andwhen to refer for further advice or support. At the end of
the session, a practice scenario was given so that each therapeutic radiographer could demon-
strate their competence in the skills taught. Verbal feedback was given by therapeutic
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radiographers at the end of the session to aid in the development of
future training and to ensure it had met their training needs.

After this training had been delivered, all patients under-
going chemoradiotherapy had a vital signs observation chart
completed by the therapeutic radiographers to record their

National Early Warning Score (NEWS) (see Figure 1).
Patients have baseline NEWS recorded on their first day of treat-
ment followed by weekly observations. In addition, the patients
receive weekly full blood counts and are closely monitored with
daily clinical observations if they become neutropenic during
treatment (neutrophils <1 × 109/L). If the patients have a
NEWS score of 1 or more, then a review of the patient is
arranged through the Acute Oncology Service (AOS) (see
Figure 2).

Literature Review

A literature review was conducted using the search terms ‘radiog-
rapher’, ‘radiotherapy’, ‘patient observations’, ‘vital signs’ and ‘sep-
sis’ across the CINAHL and Medline databases to review the
current evidence base.

There were two studies conducted outside of the UK, which
limit the comparisons that can be drawn with roles of therapeutic
radiographers in the UK.3,4 Despite this, the authors highlighted
the importance of a therapeutic radiographer’s role in providing
basic nursing care.

Snaith and Lancaster5 investigated whether physical examina-
tion skills were a requirement for radiographers. Despite warning
about the possibility of crossing professional boundaries, the
authors argue that clinical assessment skills are a ‘requirement
of radiographers’ practice’ in modern healthcare and suggested
further development of education programmes to allow for learn-
ing of these skills. Whilst the authors draw some interesting con-
clusions on whether these skills would be suitable for
radiographers to learn, due to its age, the role of radiographers
may have changed making it less relevant to today’s healthcare.
Furthermore, the article is not specific to clinical assessments
for neutropenic sepsis and often leans towards discussion in the
roles of diagnostic radiographers, rather than therapeutic radiog-
raphers who work with difficult groups of patients.

Figure 1. National Early Warning Score scale.21

Figure 2. Flowchart for NEWS chemo radiotherapy protocol.
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Aim

The aim of this was to review whether implementing a formal
training package increased therapeutic radiographer’s confidence
and competence in recognising neutropenic sepsis in radiotherapy
patients. In addition, authors also investigated whether the intro-
duction of a weekly NEWS protocol had been successful in iden-
tifying cases of neutropenic sepsis.

Design and Methods

Therapeutic radiographers’ opinions and attitudes were collected
through the use of an online questionnaire (Figure 3). The use
of an online questionnaire allows quick distribution to all partic-
ipants included within the service review. Information about the
questionnaire and the online link was emailed via NHS email to
all therapeutic radiographers who had received the formal training
in April 2019 (n= 15). The survey was created through the use of
smartsurvey.co.UK where the answers are given anonymously and
stored on a private account created within the website. Informed
consent was implied through questionnaire completion. Unlike
interviews or focus groups, questionnaires are less time consuming
and do not require close contact with the participants which can
significantly increase the response rate.6 Kelley7 contradicts this
view arguing that lower response rates can occur due to ‘going
in cold’; however, as the researchers were known to participants,
this is less likely. The questionnaire used a mixture of closed-
response and open-ended questions. Although open-ended ques-
tions elicit more detailed responses from participants, using ‘yes’

and ‘no’ responses to several questions allows for easier coding
of responses as participants are forced to choose either a positive
or negative response. Consideration was given to using a Likert
scale response format, but due to the small sample size, a binary
response format was felt to be more useful to help conclusions
to be drawn.8 There is a risk that using only closed-response ques-
tions does not provide sufficient data to draw valid conclusions and
therefore some open-ended questions were also included in the
questionnaire. If a researcher wished to gain a more in-depth
exploration of participant experiences, an interview technique
rather than written questionnaire would normally be employed.8

A pilot questionnaire was distributed to radiotherapy students
to check clarity and understanding. The students had received cas-
caded training from therapeutic radiographers and were therefore
reasonable surrogates to check validity. No issues were raised about
the questionnaire comprehension or formatting following the
pilot study.

The Giorgi method9 was adopted to analyse the qualitative sur-
vey responses. This involves the researcher reading the data set sev-
eral times to gain familiarisation with the responses before
identifying common themes and further exploration and discus-
sion of these to allow the meaning to be fully understood. The con-
cept of ‘bracketing’ was employed during data analysis – this is the
separation of the researcher’s own beliefs to ensure that responses
are interpreted correctly. A second researcher also reviewed the
data to reduce potential bias and ensure that common themes were
deduced. Any discrepancies were resolved through discussion.

A review of the clinical observation sheets of patients who
received chemoradiotherapy in the local radiotherapy department

Ques�ons Answers
What staffing band are you? Band 5 Band 6 Band 7 Band 8
Do you feel confident from the 
training you have received, in 
taking physical observa�ons 
for pa�ents and being able to 
interpret the results?

Yes No

Do you feel more confident 
from the training you have 
received, in iden�fying 
pa�ents who may be at risk of 
developing neutropenic 
sepsis?

Yes No

Do you feel you would benefit 
from annual refresher training 
on physical observa�ons for 
recognising neutropenic 
sepsis?

Yes No

Do you think that 
radiographers’ receiving this 
training has benefi�ed 
pa�ents? Why?

Yes No Comments

Do you think you have 
benefi�ed from this addi�on 
training? How

Yes No Comments

Have you no�ced any nega�ve 
implica�ons to physical 
observa�ons being 
implemented within the 
department? Where?

Yes No Comments

Are there any other areas of 
training that you feel would 
benefit your role?

Comments

Figure 3. Radiographer questionnaire.
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between 18 April and 31 October 2019 was also undertaken.
Information was collected regarding disease site, NEWS scores,
the number of patients who became neutropenic and what action
was taken by therapeutic radiographers when a patient presented
with a NEWS score.

The Trust’s research department was approached, but it was
decided that the format of this work was a service review and as
such National Research Ethics Committee approval was not
required.

Results

Questionnaire results

Out of a possible 15, there were 13 responses (86·7%) to the survey.
Twelve therapeutic radiographers (92·3 %) responded ‘yes’ to

feeling more confident in taking observations and recognising
signs and symptoms of sepsis. However, they also stated that they
believed annual refresher training would be beneficial.

When asked whether they felt training had benefitted patients,
all respondents said ‘yes’. Participant 7 stated ‘patients must feel
like they are getting a greater standard of care’. Participant 12 also
commented on the experience for patients: ‘monitoring patients
can only be a good thing : : : . it puts the patient at ease knowing
they are being monitored’. Reassurance for patients was echoed
as a theme throughout the responses alongside being able to rec-
ognise signs of neutropenic sepsis earlier and being able to better
respond to changes in patients’ wellbeing.

In addition, 11 respondents (84·6 %) reported that training was
beneficial to them as professionals, commenting on confidence in
assessing patients and referring to clinicians with participant 5
reporting they ‘feel more confident and equipped in dealing with
a symptomatic patient’. Several participants also commented the
benefits of the training in terms of role expansion and continuing
professional development (CPD) using phrases such as ‘good role
expansion’ (participant 3), ‘further develops the role of the thera-
peutic radiographer’ (participant 7) and ‘contributes towards CPD
and extends our role’ (participant 10). Only one of the two respon-
dents who felt the training had not benefited them expanded on
this, stating ‘taking obs at the pre-treatment stage is not often
required : : : . therefore I do not feel competent’ (participant 11).

Four respondents (30·8 %) felt that carrying out regular patient
observations had a negative impact with time and staffing pres-
sures emerging as a common theme in the comments.
Participant 2 stated that the protocol is ‘difficult to manage when
staffing is reduced’, and these feelings were shared by the other
respondents stating ‘time pressures when the sets are busy’

(participant 1), ‘additional pressure for staff’ (participant 3) and
‘when the department is busy and short staffed, its an added pres-
sure’ (participant 4). Although not a common theme, participant 4
also commented on ‘AOS doctors not responding/taking a long
time : : : . and making you feel intimidated when making them
aware of low score results’.

Ten respondents suggested other areas for training and devel-
opment of therapeutic radiographers such as catheter care, wound
dressings, suction and cardiac monitoring of patients with cardiac
implanted electronic devices.

Review of clinical observation sheets

Forty-nine patients received chemo-radiotherapy between April
and October 2019 for cancers of the brain, lung, cervix, head
and neck and rectum (Table 1). Of these, 45 (91·8 %) had regular
observations taken. Four patients became neutropenic during
radiotherapy leading to daily observations, and four patients did
not receive regular patient observations as per protocol, but there
was no reason documented by therapeutic radiographers for this.

Thirty patients (61·2 %) had a NEWS score of 1 or more over 55
episodes during their radiotherapy. A NEWS score was most
prevalent in cervix patients whom all scored 1 or more during
observations during radiotherapy (Table 1).

NEWS scores ranged from 0 to 4. Where a patient did score on
NEWS, themost common score (67·3%) was 1 across all treatment
sites except cervix where an equal number of NEWS scores were 2
(Table 2). Of the 55 episodes of a NEWS score of 1 or more, a doc-
umented review was undertaken in 48 episodes (87·2%) as per pro-
tocol. The majority of reviews were conducted by AOS (n= 31),
but some had clinician (n= 14) or clinical nurse specialist
(n= 3) reviews. There was no formal review of the patient in 7 epi-
sodes (12·8%) of a NEWS score of 1 ormore as per protocol, but no
reasons were documented by therapeutic radiographers.
Radiotherapy was not withheld in any patients.

Of note, during this time period, nine patients who were receiv-
ing radiotherapy alone (and therefore were outside of the neutro-
penic sepsis protocol) but thought to be clinically unwell had
clinical observations taken by therapeutic radiographers prior to
a clinician review.

Discussion

Although chemotherapy is more often associated with neutropenic
sepsis than radiotherapy,10 the introduction of more chemo-radio-
therapy treatment regimensmakes it imperative for the therapeutic
radiographers to identify the signs and symptoms of neutropenic

Table 1. Number of patients receiving chemo-radiotherapy, patient observations and NEWS scores of 1 or more by treatment site

Treatment
Site

No. of patients receiving chemo-
radiotherapy

No. of patients who had regular
observations

No. of patients who had NEWS score of 1 or more during
radiotherapy

Head and
Neck

16 14 11 (78·6 %)

Brain 13 12 7 (58·3 %)

Cervix 8 8 8 (100 %)

Rectum 7 7 2 (28·5 %)

Lung 5 4 2 (50 %)

Total 49 45 (91·8 %) 30 (61·2 %)
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sepsis. The audit showed all treatment site groups contained
patients that scored 1 or more at some point during their treat-
ment, with the largest proportions seen in the cervix and head
and neck patients. These groups of patients would be receiving
intravenous chemotherapy and so would be reviewed weekly by
the clinicians and chemotherapy unit staff in addition to therapeu-
tic radiographers. However, there were also a significant propor-
tion of patients who had a NEWS score of 1 or more in the
rectum and brain treatment site groups. These patients receive oral
outpatient chemotherapy, and their only reviews would be with the
therapeutic radiographers each day, supporting the requirement
for therapeutic radiographers to have an awareness of chemo-
therapy-induced neutropenia and sepsis. The Society of
Radiographers’ Scope of Practice11 supports this view, arguing
therapeutic radiographers are ideally placed to assess patient well-
being, having the benefit of seeing patients on a daily basis to
advise, review and support them through treatment.

The audit showed 91·8 % patients who received chemoradio-
therapy had regular observations alongside a small number of
patients receiving radiotherapy alone. Therapeutic radiographers
performing additional observations on patients outside of the writ-
ten protocol suggest that they feel confident in identifying patients
who are unwell and training has given them the skills to do this.
Increased confidence as a result of training is well documented
within the literature,12 and this was further supported by question-
naire responses where therapeutic radiographers reported
increased confidence in their role and a professional benefit to
being trained in clinical observations. A significant number of
therapeutic radiographers felt this additional training developed
their role and contributed towards their CPD, helping to meet
standards set by the Health Care Professionals Council
(HCPC).13 To maintain their confidence and competence in clini-
cal observations, 92·3 % of questionnaire respondents felt that they
would benefit from annual refresher sessions. McEvoy et al.14

reported that refresher sessions increase the retention of cardiopul-
monary resuscitation skills as well as showed a significant correla-
tion between self-confidence and improved retention of skills.
There is no reason to doubt that annual refresher training for
patient observations would not be equally advantageous.

Despite the vast majority of the patients in the audit having a
NEWS score of 0, neutropenic sepsis has a mortality rate of up to
21 %.1,12 Therefore, it is imperative patients displaying early signs
of sepsis are identified quickly, supporting the introduction of a
formal protocol to identify them. By comparing a baseline
NEWS score with readings throughout treatment, therapeutic
radiographers will be able to assess what is deterioration versus
what is normal for the patient.15 A systematic review conducted

by Patel et al.16 found that extremes of NEWS scores (0 or 7
and more) gave more information about the likelihood of deterio-
ration and the need for intervention, arguing there is a lack of evi-
dence for action required with intermediate NEWS scores (1–6).
This supports the need for clinical judgement and symptom review
alongside NEWS scoring, helping to identify those patients who do
not have neutropenic sepsis but are experiencing side effects from
radiotherapy. This will potentially increase timely access to health
professionals for management of these. There have been several
studies attempting to identify risk factors for developing compli-
cations of chemotherapy and neutropenia so high-risk patients
could have additional monitoring;17 however, they are limited in
sample size and risk factors considered so more research is
required.

The most common negative implication of the protocol intro-
duction as identified by the therapeutic radiographers was the
increased workload due to having to carry out patient observations
alongside treating patients. This could be the reason for patients
not being reviewed by the AOS team despite scoring on NEWS
in seven episodes or did not receive regular observations at all,
although the lack of documentation by therapeutic radiographers
makes this difficult to verify. Increased workloads, when not man-
aged effectively, can have a negative impact on an organisation and
patient experience.18 Fisher et al.19 suggest task delegation and
patient education as ways of managing increased workloads.
This already occurs in the radiotherapy department whereby the
treatment machines utilise a third therapeutic radiographer in
addition to the two therapeutic radiographers delivering treatment.
This therapeutic radiographer will carry out machine-associated
and patient care tasks such as patient observations and symptom
reviews. Patients are educated in group chemotherapy consent ses-
sions about the risk of neutropenic sepsis and given details for the
chemotherapy hotline if they develop symptoms out of hours.
Reiterating this information at the beginning of radiotherapy
may be helpful, particularly for those patients on oral chemo-
therapy who are reviewed less frequently.20 Radiotherapy patient
information leaflets could also be used to highlight this informa-
tion to patients.

One of the questionnaire respondents stated that they ‘felt
intimidated’ when contacting the AOS team regarding low scores,
despite it being departmental protocol and them being involved in
its design. Whilst this was not a recurring theme, it is important
that staff feel confident in contacting clinicians should the need
arise, and, therefore, it was provided as feedback to the rel-
evant teams.

Limitations

This is a small-scale service review and as such the sample of thera-
peutic radiographers is small, containing varying levels of training
and clinical experiences. As such, the findings are not wholly gen-
eralisable to other departments. However, key themes have
emerged regarding the benefit to implementing a training package
and protocol to help detect neutropenic sepsis in patients under-
going chemo-radiotherapy. The training package and protocol
could be adopted within other radiotherapy centres, allowing for
a larger sample of therapeutic radiographer views and patients
to validate the findings in a wider clinical context.

The questionnaire design does lead to limitations when analy-
sing participant responses. Whilst a binary-type response does
enable easier data analysis with small sample sizes, it does not
always allow for sufficient data to draw valid conclusions. In the

Table 2. NEWS scores recorded by treatment site

Treatment
Site

NEWS
score 0

NEWS
score 1

NEWS
score 2

NEWS
score 3

NEWS
score 4

Head and
Neck

53 15 4 1 2

Brain 102 7 2 1 1

Cervix 0 7 7 2 0

Rectum 26 2 0 0 0

Lung 6 3 1 0 0

Total 187 34 14 4 3
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future, further consideration to using a Likert scale format in the
questionnaire or an interview or focus group alongside the ques-
tionnaire to allow for an in-depth exploration of therapeutic radi-
ographer opinions and experiences of working within the
neutropenic sepsis protocol should be given. This would help to
increase the validity of conclusions drawn and increase the evi-
dence base to allow for other radiotherapy departments to adopt
and develop a similar protocol.

Whilst the questionnaire obtains therapeutic radiographer
views of a neutropenic sepsis protocol in the radiotherapy depart-
ment, it may be useful to also gather the views of clinicians. Whilst
obtaining a set of observations prior to clinical assessment of the
patient may be beneficial, it is unclear whether this protocol has
increased the workload of the clinicians by increasing the number
of reviews required. Obtaining their views would give a better
insight into the benefits and drawbacks of such a protocol on
the wider multi-disciplinary team.

Impact on Practice

The neutropenic sepsis protocol has been fully implemented
within the authors’ department for all chemo-radiotherapy
patients with support from the therapeutic radiographers and
the AOS team. Regular training sessions are provided to ensure
all staff remain confident and competent in their skills. Future
audit and review are essential in ensuring that the protocol remains
relevant to clinical practice and that the training package continues
to meet the learning needs of the therapeutic radiographers.
Further development of the questionnaire design would help to
increase the validity of the conclusions drawn and could lead to
a similar protocol being introduced in other UK radiotherapy
departments.

Conclusion

The introduction of more chemo-radiotherapy regimes in cancer
mean it is imperative that therapeutic radiographers are trained in
the identification and management of chemotherapy side effects.

The introduction of a training package for therapeutic radiog-
raphers in taking clinical observations and NEWS scoring appears
to be beneficial to therapeutic radiographers as professionals and
increases their confidence in patient assessment and monitoring.
Additional training also helps to fulfil some of the requirements
of lifelong learning set out by the HCPC regulatory body.
However, questionnaire responses also indicate continued educa-
tion and training is required to maintain confidence and compe-
tence in skills. Following this, patient observations training has
been added to the standard induction package for new therapeutic
radiographers as well as annual refresher training.

Baseline and regular clinical observations of patients through-
out treatment allow for better assessment of whether a NEWS score
represents deterioration in the patient’s condition although there is
still a lack of evidence regarding the implication of an intermediate
NEWS score. It is therefore essential that clinical judgement and a
detailed symptom review are utilised alongside clinical observa-
tions. This will also benefit patients who do not have neutropenic
sepsis but are experiencing side effects of radiotherapy and/or
chemotherapy, allowing them quicker access to a healthcare pro-
fessional for management of these. More research into risk factors
for neutropenic sepsis should be encouraged to allow for targeted
monitoring of those patients at higher risk.

Introduction of an observations protocol will undoubtedly have
an implication on department workload, but ways ofmanaging this
such as task delegation and patient education can help to overcome
this. Despite this, the protocol has been fully implemented into
routine use within the authors’ department. Future audit is recom-
mended to ensure that the protocol remains relevant to depart-
ment practice by gaining clinician opinions and of the training
package to ensure that it continues to meet therapeutic radiogra-
phers’ requirements.
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