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Abstract

Clinical

Introduction

At any one time, nearly 30% of patients in acute hospitals 
in Scotland are in the last year of life.1 During that fi nal 
year, there is evidence that between 30% and 40% of major 
medical interventions are likely to be non-benefi cial,2,3 and 
this includes intravenous antimicrobials.

In addition to the problem of futility, treatments in end-of-life 
patients pose the risk of harm. In the case of antimicrobials, 
this extends beyond the treated individual to others who 
may subsequently acquire a drug-resistant organism. In 
2017, Professor Dame Sally Davies, the Chief Medical 
Offi cer for England, stated: ‘The world is facing an antibiotic 
apocalypse. Unless action is taken to halt the practices 
that have allowed antimicrobial resistance to spread … we 
could return to the days when routine operations, simple 
wounds or straightforward infections could pose real threats 
to life’.4,5

Among terminally ill patients, the issue of antimicrobial 
prescribing is particularly problematic.6–9 Although a patient’s 

illness trajectory may be driven by advanced malignancy or 
irreversible organ failure, their fi nal illness may indeed be 
due to infection, e.g. urinary or respiratory. Antimicrobial 
treatment is then prescribed despite the likelihood of 
futility. Clinicians sometimes justify treatment in these 
circumstances: the systemic effects of infection mediated 
by infl ammatory cytokines, e.g. fever, can be palliated by 
antimicrobials.7,10,11 On the other hand, treating infection 
that occurs during terminal illness sometimes stalls the 
dying process. Further, even when death is imminent and 
continuing to treat is futile, there is often reluctance by 
clinicians to withdraw antimicrobial treatment.12

These complex issues are potentially addressed if a patient’s 
illness trajectory is recognised (‘diagnosing dying’), there is 
discussion about appropriate goals of care and a treatment 
plan is put in place. We have recently shown that a treatment 
escalation/limitation plan (TELP) results in a signifi cant 
reduction in harms in patients at the end of life (Appendix 1).13 

The aim of the present audit was to evaluate the prescribing 
pattern for antimicrobial therapy in terminally ill patients in 
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University Hospital Wishaw (UHW), Wishaw, UK, and whether 
it was infl uenced by the use of a TELP. 

Methods 

The audit comprised a retrospective cross-sectional review 
of the hospital records for consecutive patients who died in 
the medical wards, High Dependency Unit and Coronary Care 
Unit in UHW between 1 May and 31 July 2018. 

Data were obtained from each patient’s hospital notes, 
prescription records and laboratory results and were entered 
into a standardised pro forma, which was revised following 
a pilot evaluation. Data from the pilot were not included in 
the analyses.

Defi nitions 

• The Gold Standards Framework Proactive Identifi cation 
Guidance (GSF PIG) criteria were used to identify 
‘expected’ and ‘unexpected’ deaths based on 
admission diagnosis and preadmission comorbidities.14 
Categorisation was unrelated to, and distinct from, 
attending clinicians’ identifi cation of an imminent death: 
‘imminent’ or ‘inevitable’ meant that death was likely 
within hours or days. 

• Antimicrobial prescribing was deemed to be ‘inappropriate’ 
if one or more of the following three criteria applied: 
1) patients had a TELP with an antimicrobial ‘ceiling’; 
2) the patient’s death was recognised to be imminent/
inevitable; or, 3) when infection did not contribute to 
or cause death (based on death certifi cate data) and/
or there was no direct laboratory evidence to indicate 
infection.

• Direct evidence of infection was defi ned as a positive 
culture result during the fi nal admission. Indirect evidence 
was defi ned as having raised infl ammatory markers, e.g. 
C-reactive protein. 

• An adverse event was identifi ed from patient notes and 
was dependent on having been recorded. Its severity was 
based on the perceived impact on the patient as assessed 
by the attending clinician. 

• ‘TELP with antimicrobial ceiling’ describes a TELP that 
included an instruction not to prescribe antimicrobial 
treatment in the event of patient deterioration. (Importantly, 
the TELP does not mandate treatment withdrawal.)

Statistical analysis

Chi-squared and Fisher’s Exact tests were used to 
determine the signifi cance of differences in proportions. 
One-way analysis of variance was used to explore 
relationships between the number of antimicrobials 
prescribed, admission length (days) and the frequency of 
adverse events. Possible correlations were determined by 
linear regression analyses. 

Ethics

This audit comprised only a retrospective case-note review. 
Based on Health Research Authority criteria, Ethics Committee 
approval was not required. All data were anonymised. 

Results

Hospital records for 94 deceased patients were obtained 
(47 males). The mean age at time of death was 73.7 years 
(range: 53–96 years). The median length of stay was 14 days 
(range: 1–67 days). Eighty one of the 94 patients (86.2%) 
had a TELP including do not attempt cardiopulmonary 
resuscitation (DNACPR), nine (9.6%) had a DNACPR only 
and four (4.3%) had neither. Using GSF PIG criteria, 82 
out of 94 patients (87.2%) were identifi ed as having an 
‘expected’ death. 

Use of antimicrobials 

Seventy two of 94 patients (76.6%) received antimicrobials 
during their fi nal admission and 23 (24.5%) were receiving 
antimicrobials at time of death. The median number of 
antimicrobials per patient was two. There was a highly 
signifi cant correlation between length of stay and the number 
of antimicrobials prescribed (r = 0.30; p = 0.004). Among the 
72 patients, 44 (61.1%) had either a positive culture result 
(n = 15) or indirect evidence of infection (n = 29). 

‘Inappropriate’ use of antimicrobials in relation to clinical 
decision-making 

Criterion 1: Among the 81 out of 94 patients with a TELP 
(86.1%), antimicrobials were prescribed more frequently 
where the TELP did not include an antimicrobial ‘ceiling’ (43 
out of 53; 81.1%) than for eight out of 28 (28.6%) among 
those with an antimicrobial ‘ceiling’ (p < 0.0005). Similarly, 
among those with a ‘ceiling’, two out of 28 (7.1%) received 
antimicrobials on the day of death compared to 18 out of 53 
(34.0%) among those without a ‘ceiling’ (p = 0.01; Figure 1).

Criterion 2: In 84 out of 94 cases (89.4%) death was 
recognised as imminent by clinicians. Twenty of these 84 
(23.8%) were receiving antimicrobials on the day of death. 
This was not signifi cantly differently from the three out of 10 
(30%) whose death was not recognised as imminent. 

Criterion 3: Among the 43 out of 94 (45.7%) patients in 
whom infection was considered to be a contributor to or 
a cause of death, there was direct evidence of infection in 
11 and indirect evidence in 22 [total = 33 (76.7%)]. Thirty 
nine out of 43 (90.7%) received antimicrobials during their 
admission. Among the 51 out of 94 patients (54.3%) in 
whom infection was considered noncontributory, 33 out of 
51 (64.7%) received antimicrobials, including 15 out of 51 
(29.4%) at the time of death (Figure 2). Conversely, among 
the 72 patients who received antimicrobials at any time, 
infection was not considered to be a contributor to or a cause 
of death in 33 out of 72 (45.8%).

Adverse effects, including antimicrobial resistance

The percentage of patients who received none, one, two, three, 
or four or more antimicrobials were 23.4%, 18.1%, 27.7%, 
17.0% and 13.8%, respectively. Adverse events related to 
antimicrobials occurred in 10 out of 72 (13.9%) and were 
mild in six and moderate to severe in four. There was a highly 
signifi cant correlation between the number of antimicrobials 
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prescribed and the frequency of adverse events (r = 0.50; 
p < 0.001). Similarly, antimicrobial resistance (AMR) was 
signifi cantly associated with the number of antimicrobials 
(p < 0.01). 

Among 40 patients in whom positive cultures were obtained, 
a resistant species was identifi ed in eight out of 40 (20%). 
The median number of antimicrobials prescribed in this 
group was three, whereas among those with antimicrobial-
susceptible cultures (n = 32) the median was two. Among 
the eight patients with AMR, antimicrobial prescribing was 

deemed inappropriate in two using one or more of the a 
priori criteria.

Discussion 

The principal fi ndings in our audit were that antimicrobial 
prescribing was common and often inappropriate in patients 
who were at the end of life. Among our population of 
94 patients, 72 (76.6%) received antimicrobials during their 
fi nal admission, 23 (24.5%) on the day of death. This is higher 
than the previously reported point prevalence for antimicrobial 

Figure 1 A cascade diagram 
depicting the numbers of 
patients who had a TELP with or 
without an antimicrobial ‘ceiling’, 
and in whom death was 
subsequently assessed to be 
imminent. The series of figures 
at the far right is the number of 
patients who were/were not 
receiving antimicrobials on the 
last day of life. N/A: not 
applicable; TELP: treatment 
escalation/limitation plan

Figure 2 A cascade diagram 
depicting the numbers of 
patients in whom infection did or 
did not contribute to death, and 
whether or not they received 
antimicrobials at any point during 
their final hospital admission 
and on the day of death



SEPTEMBER 2019  VOLUME 49  ISSUE 3  JOURNAL OF THE ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH    191  

Antimicrobial use and misuse at the end of life

prescribing in acute hospitals in Scotland (35.3%) and UHW 
(40.1%).15 Of the 72 patients, 33 (45.8%) did not have infection 
as a recognised cause of or contributor to death. In addition, 
28 out of 72 (38.9%) received antimicrobials even although 
no evidence of infection was obtained. These data refl ect the 
fi ndings in other studies.16–18 Prescribing was largely unaffected 
by awareness that a patient was terminally ill. All of these 
results indicate the need for a more systematic and rational 
approach to antimicrobial prescribing in dying patients.

Prescribing was modifi ed when a TELP13 was in place. As far as 
we are aware, this is the fi rst report showing that a TELP has 
benefi ts in reducing inappropriate antimicrobial prescribing. 
The use of the TELP was common among our patients (86.2%). 
The NHS Lanarkshire TELP (Appendix 1) is designed to avoid 
treatment that is ‘futile, burdensome and/or contrary to the 
patient’s wishes’ in critically ill patients. Options in the TELP 
include: ‘Antibiotics – Yes/No’. Where a TELP specifi cally 
included an antimicrobial ‘ceiling’, this resulted in a signifi cant 
reduction in inappropriate antimicrobial use. This was striking 
on the day of death when only two out of 28 patients (7.1%) 
with a TELP that included a ‘ceiling’ were receiving antimicrobial 
treatment. This compared with 18 out of 53 (34.0%) among 
those who did not have a ‘ceiling’. This highlights how initiating 
a TELP prompts a review of all treatments that may or may 
not be appropriate. 

Eight patients received antimicrobials at the time of death 
even though the TELP had specifi ed that they should not 
be prescribed. This may have been because in response 
to a changing situation, the TELP had been redrafted (this 
is recommended practice) but antimicrobials already being 
given were not discontinued. Alternatively, there was possible 
nonadherence with the TELP and this raises concerns. 

Antimicrobial therapy was continued in 22 out of 84 patients 
(26.2%) whose death was identifi ed as imminent/inevitable 
(‘diagnosing dying’). This outcome may refl ect clinicians’ 
reluctance to withdraw antimicrobial treatment in terminally 
ill patients. Even when there was no laboratory evidence 
of infection or when infection was not considered to be a 
contributor to a patient’s death, 23.8% of these patients 
were receiving antimicrobials on the day of death. These 
observations suggest that it is better not to start antimicrobials 
unless there is a specifi c indication. A TELP facilitates this 
outcome. 

All of our findings raise broader questions as to why 
clinicians prescribe antimicrobials, often inappropriately, 
to dying patients. One of the relevant issues is the ‘goal 
of treatment’. Helde-Frankling et al.10 have claimed that 
terminally ill patients benefi t from antimicrobial treatment 
even if no infection is identifi ed. If the goal is to palliate 
symptoms that may or may not be due to infection-related 
cytokine release, then alternatives to antimicrobials are more 
appropriate.7,19 Another study concluded that antimicrobial 
treatment prolonged life but did not improve comfort, but 
this begs the question ‘What is the goal of treatment?’ in 
the context of caring for a dying patient.20

Whether or not there is curative or palliative intent or 
because withdrawing treatment is diffi cult, it is vital that 
appropriate reasons for antimicrobial prescribing should 
be applied. Futile antimicrobial treatment is potentially 
harmful as well as costly.21 Apart from adverse effects in 
individual patients, there is also the problem of AMR.18 
Reducing antimicrobial use reduces AMR.22–25 Our results 
provide support that diagnosing dying, shared decision-
making and the use of a TELP that limits unwarranted 
antimicrobial use, may serve as an adjunct to reducing 
the risk of AMR.26,27

In conclusion, antimicrobial treatment at the end of life is 
common. Neither the absence of evidence of infection nor 
recognising that a patient’s death is imminent appear to 
reduce antimicrobial use. However, using a TELP that includes 
explicit provision for limiting antimicrobial therapy reduces 
inappropriate prescribing and has the potential to reduce 
the risk of AMR. Implementing a TELP is best facilitated by 
discussing and agreeing patient-centred goals of care in 
critical illness. 
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