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Abstract

Currently, population aging is a public health issue. End-of-life situations of older patients in hospital are increasingly
frequent and raise therapeutic and ethical questions. Patients at the end of their lives, particularly older patients, are
more often exposed to infections. The place of antibiotic therapy is central in terminal palliative care. Nevertheless, the
use of antibiotics should always be assessed, especially because of the development of bacterial resistance. Therefore,
this study assessed the prevalence of antibiotic use in older people at the end of life. This descriptive retrospective study
included all patients aged 75 years and older, hospitalised in 2018 at the Limoges University Hospital Centre and at
the hospital in Saint-Yrieix la Perche who died in hospital. The primary outcome was the use of an antibiotic in the last
10 days of life. Of the 338 patients included, 237 (70.1%) were treated with an antibiotic and 233 (68.9%) experienced
hyperthermia > 38.3°C or hypothermia < 35°C. The most frequent infections were pulmonary (n = 141, 43.3%) and
urinary tract (n = 67, 20.1%). Of the patients, 23.3% did not have an established infection diagnosis. Samples were
taken from 29% of the patients. Escherichia coli and Staphylococcus aureus were the bacteria most often isolated. Of
the patients, 54.4% (n = 129) died while taking antibiotics. For 25.7% (n = 61) of the patients, a doctor decided to stop
treatment early. Many older patients at the end of their lives are concerned about antibiotic therapy. In the absence of
scientific proof of the effectiveness of antibiotics to relieve patients at the end of life, these treatments should be studied
to develop guidelines about their use in terminal palliative care.
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Abbreviations

3CGs: third-Generation Cephalosporins;

CBES: Cytobacteriological Examination of the sputum;
CBEU: Cytobacteriological Examination of the Urine;
ERENA: Espace de Réflexion Ethique Nouvelle-Aquitaine;
GIM: Geriatric Internal Medicine;

GR: Geriatric Rehabililtation;

GM: General Medicine;

PCU: Palliative Care Unit;

PEG: Post-Emergency Geriatric; SD: Standard Deviation;
UHC: University Hospital Center

1. Introduction

All the projections of ageing show an increase in life expectancy in
the general population, along with an increase in the proportion of
people over 75 [1,2]. Ageing is a major public health issue because
of the care necessary for frail people, but also an economic issue,
especially with regard to the cost of dependency [3-5]. Older
patients are exposed to more bacterial infections because of
immunosenescence and the many geriatric syndromes or clinical
situations encountered in older patients (bladder catheters,
prostheses, and other medical devices) [6-8].

In recent years, the consumption of antibiotics has increased in
France; worldwide it increased by 65% between 2000 and 2015
in a study conducted in 76 countries [9,10]. Numerous studies
have shown increases in bacterial resistance. The sensitivity of the
bacteria most often encountered in geriatric settings to the most
frequently used antibiotics is tending to decrease, for example
Escherichia coli and quinolones or third-generation cephalosporins
(3GCs) [11].

Antibiotics are frequently used in 27% to 97.5% of patients in
palliative care, depending on the study [12], especially at the end
of life. Patients in terminal palliative care are exposed to infections,
most often pulmonary or urinary [13-19]. Treatments using 3GCs,
amoxicillin + clavulanic acid, or quinolones are threatened by
bacterial resistance [11,17,20,21].

Numerous studies have proven the curative effectiveness of
antibiotic therapy. To our knowledge, however, its effectiveness
on patient comfort at the end of life has not been demonstrated.
Indeed, the side effects may be preponderant [15,16,22-24]. Very
few studies have examined the use of antibiotic therapy in end-
stage palliative care, and even fewer in a geriatric setting, with
most of them having been conducted in the palliative phase of
neoplasia.

Therefore, our study assessed the prevalence and conditions of the
use of antibiotics at the end of life in hospitalised older patients.

2. Material and Method
2.1. Design and Settings
This retrospective multicentre observational study included

patients from the Dupuytren University Hospital Centre in Limoges
and the Jacques Boutard Hospital in Saint-Yrieix la Perche.

2.2. Study Objectives

The main study objective was to assess the prevalence of antibiotic
useinthelast 10 days of life of hospitalised older patients. Secondary
objectives were to describe the conditions of antibiotics use at the
end of life (context, infection site, and method of treatment) and to
analyse doctors’ decisions to continue the treatment.

2.3. Patients

The medical records of all patients hospitalised between January
1 and December 31, 2018, who died during their hospitalisation
were studied. Patients were hospitalised in the Post-Emergency
Geriatric (PEG), Geriatric Internal Medicine (GIM), Geriatric
Rehabilitation (GR), or General Medicine (GM) departments or
the Palliative Care Unit (PCU).

Inclusion criteria were an age of 75 years or older, hospitalisation
longer than 72h, a body temperature > 38.3°C or < 35°C or a
suspected or confirmed bacterial infection in the last 10 days of
life. Patients who died outside of hospital or presented with a non-
bacterial infection were excluded.

2.4. Outcomes

The main outcome measure was the prescription of antibiotics
for cure and not for prophylaxis during the last 10 days of
life. Secondary endpoints were the presence of fever, samples
collected, infection site, bacteria isolated, antibiotic used, route
of administration, duration of antibiotic therapy, early stoppage of
the antibiotic therapy, number of days between stopping antibiotic
therapy and death, end of antibiotic therapy before death, or death
before the end of antibiotic therapy.

2.5. Data Collection

The hospital centre and the department in which the patient died,
length of hospitalisation, and patient age, sex, and history were
extracted from the patients' computerised medical records.

2.6. Statistical Analysis

The prevalence of end-of-life antibiotic use in the geriatric
population, proportion of sites infected, premature stoppage
of antibiotics, and average duration of antibiotic therapy were
calculated. Qualitative variables are described as numbers and
percentages. Quantitative variables are described as the median,
mean and standard deviation. All data were analysed using
Microsoft Excel.

2.7. Ethics
This study has been approved the ethics committee of Limoges
University Hospital Center.
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3. Results less than 72 hours, 100 did not have hyperthermia, hypothermia
3.1. Demographic Data or infection, and two had non-bacterial infections. In all, 338
Of the 637 patients over 75 who died between January 1, 2018, (58.5%) patients were included (Fig 1). Table 1 summarises the
and January 31, 2019, 21 were admitted to hospital in 2017 and  characteristics of the included patients.

38 in 2018. Among the remaining 578, 138 were hospitalised for

637 patients 75 years or older who
died between 18/01/01 and
19/01/31

21 patients hospitalised in 2017

- > 38 patients hospitalised in 2019

578 patients screened

Exclusion criteria:

- 138 patients hospitalised less
than 72h

- - 100 without fever or hypothermia

- 2 non bacterial infections

338 patients included

237 patients 101 patients not
treated with treated with
antibiotics antibiotics

Figure 1: The APALIM Study Flow Chart

Variables Total’ Patients treated!  Patients not treated! p value?
n =338 (%) n =237 (%) n =101 (%)

Males 177 (52.4) 131 (55) 46 (46) 0.12
Mean age (SD) years 87 (6.2) 88 (6.2) 86 (6) 0.017
Site of hospitalisation 0.011
Patients from UHC 226 (66.9) 137 (58) 58 (58)

Patients from Saint-Yrieix la Perche 112 (33.1) 100 (42) 43 (43)

Department <0.001
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Hospitalisation in acute unit (PEG + GIM + GM) 163 (48) 113 (48) 49 (49)

Hospitalisation in GR 111 (32.8) 88 (37) 24 (24)

Hospitalisation in PCU 64 (18.9) 36 (15) 28 (28)

Duration of hospitalisation 0.8
Duration of hospitalisation, mean (SD), in days 14 (11) 14 (9.6) 15 (13,2)

Duration of hospitalisation, median (SD), in days 12 (11) 12 (9.6) 11.5(13.2)
Neurocognitive impairment 136 (40.2) 98 (41) 39 (39) 0.7
Falls 129 (38.2) 97 (41) 35 (35) 0.3
Hypertension 221 (65.4) 161 (68) 60 (60) 0.2
Ischemic heart disease 69 (20.4) 55 (23) 17 (17) 0.2
Atrial fibrillation 125 (37) 87 (37) 37 (37) >0.9
Heart failure 125 (37) 114 (48) 27 (27) < 0.001
Stroke 101 (29.9) 71 (30) 35 (35) 0.4
Diabetes 78 (23.1) 64 (27) 16 (16) 0.03
Obliterative arteriopathy of the lower limbs 36 (10.7) 30 (13) 8(8) 0.2
Active cancer 75 (22.2) 43 (18) 38 (38) < 0.001
Active haemopathy 36 (10.7) 24 (10) 13 (13) 0.4
Chronic obstructive pulmonary disease 45 (13.3) 37 (16) 8(8) 0.061
Anxio-depressive syndrome 130 (38.5) 88 (37) 42 (42) 0.4
Chronic renal failure 56 (16.8) 48 (20) 8(8) 0.006
Pace-Maker 37 (20) 30 (13) 7(7) 0.13
Orthopaedic material 79 (23.4) 56 (24) 23 (23) >0.9
Mean Charlson Comorbidity Index 7.2 7.2 7.2 >0.9
SD, Standard Deviation; UHC, University Hospital Centre; PEG, Post-Emergency Geriatric department; GIM, Geriatric
Internal Medicine department; GR, Geriatric Rehabilitation department; GM, General Medicine department; PCU,
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Palliative Care Unit

"n (%); median (IQR)

2 Pearson's chi-square test; Wilcoxon rank-sum test

Table 1: Patient Characteristics According to the Antibiotic Therapy Group.

Patients hospitalised in acute care units were treated significantly
more often than patients in the PCU. Patients with diabetes, heart
failure, chronic renal failure, or active cancer were also treated
significantly more often.

3.2. Primary OQutcome: Use of Antibiotics
Of the 338 patients included, 237 received antibiotic therapy in the

76

74

72
70
68
6
6
6
6
5
56
<=4

(5-6)

% patients treated
o N sy (o)}

[oe]

last 10 days of their lives. This was 70.1% of the total population
studied. Patients hospitalised in palliative care were treated less
often with antibiotics: 56.3% versus 69.9% in acute geriatric
departments and 79.3% in geriatric rehabilitation. Patients with
fewer comorbidities were treated more often (Fig 2).

(7-8) (9-10) >=11

Charlson Comorbidity Index

Figure 2: Prevalence of Antibiotic Prescriptions According to Comorbidities

3.3. Secondary Outcomes

Overall, 233 patients (68.9%) had a temperature above 38.3°C
or hypothermia below 35°C. Of these, 141 (61%) were treated
with antibiotics. In comparison, 105 patients had no fever and
96 were treated (91%). Of the 338 patients included, the fever

was considered to be of neoplastic origin in 12 (3.6%). For the
326 others, the most frequent infection was pulmonary infection
(141 cases, 43.3%) followed by urinary tract infections (67 cases,
20.1%). In 76 patients (23.3%), no infection was diagnosed, but
19.7% were treated with an antibiotic (Table 2).

Site of infection n =326 (%)
Pulmonary tract 141 (43.3)
Urinary tract 67 (20.1)
Digestive tract 22 (6.7)
Cutaneous 20 (6.1)
Bones 8(2.5)
Endocarditis 5(1.5)

Oral 5(1.5)
Unknown 76 (23.3)
Samples n =287 (%)
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Number of patients with samples 202
Number of positive samples 112 (39)
Blood cultures 140 (41.4)
CBEU 116 (34.3)
Stool cultures 16 (4.7)
Puncture or swab 11 (3.3)
CBES 5(1.5)
Bacteria isolated n =112 (%)
Escherichia coli 38 (33.9)
Staphylococcus aureus 22 (19.6)
Klebsiella pneumonia 8(7.1)
Pseudomonas aeruginosa 7(6.3)
Enterococcus faecalis 7 (6.3)
Clostridium difficile 5(4.5)
Proteus mirabilis 4(3.6)
Others 21 (18.2)
Antibiotics prescribed n =237 (%)
3GC 117 (49.4)
Amoxicillin + clavulanate 92 (38.9)
Metronidazole 48 (20.3)
Quinolones 43 (18.1)
Amoxicillin 13 (5.5)
Piperacillin + Tazobactam 703)
Aminoglycoside 703)
Vancomycin 7()
Trimethoprim + Sulfamethoxazole 6(2.5)
Rifampicin 6(2.5)
Penicillin M 4(1.2)
Carbapenem 2(0.8)
Others 18 (7.6)
CBEU, cytobacteriological examination of the urine; CBES, cytobacteriological examination
of the sputum; 3GC: third-generation cephalosporin

Table 2: Type and Management of Infections.

Blood was cultured in 140 patients (41.4%); cytobacteriological
examination of the urine (CBEU) was performed in 116 (34.3%);
16 (4.7%) stool cultures were performed; 11 patients (3.3%)
had a puncture or swab; and 5 (1.5%) had cytobacteriological
examinations of the sputum (CBES).

A total of 112 different bacteria were isolated from 98 patients
(29%). The most prevalent bacterium was E. coli (38 cases; 33.9%
of all bacteria isolated), followed by Staphylococcus aureus (22
strains isolated, 19.6%) (Table 2).

The most widely used antibiotics were 3GCs (117 patients,
49.4% of patients treated), followed by amoxicillin + clavulanate
(92 patients, 38.9%), metronidazole (48 patients, 20.3%), and
quinolones (43 patients, 18.1%). Other antibiotics were rarely

used (Table 2).

To administer these antibiotics, the intravenous route was preferred
(190 patients, 80.2%), followed by oral (69 patients, 29.1%) and
subcutaneous (40 patients, 16.9%) routes.

The average duration of antibiotic treatment was 7.4+5.9 (median
6) days.

The antibiotic therapy was completed in 46 (19.4%) patients
several days before they died, while 129 (54.4%) patients died
while taking antibiotics, of whom 39 (30.2%) had been treated
for less than 72 hours. For 61(25.7%) patients, a doctor decided to
stop the antibiotic treatment early, on average 3.9+2.1 days before
death (Table 3).
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Variables

Duration of antibiotic treatment, mean (SD) days 7.4 (5.9)
Completed antibiotic therapy before dying, n (%) 46 (19.4)
Patients died while taking antibiotics, n (%) 129 (54.4)
Patients died after taking antibiotics for less than 72 h, n (%) 39 (30.2)
Early suspension of treatment before death, n (%) 61 (25.7)

Table 3: Clinical Outcomes Related to Antibiotics.

4. Discussion

In the last 10 days of their lives, 338 patients had a suspected
infection or hyper/hypothermia. This represents 58.5% of the
patients hospitalised in 2018 who died in hospital. A large majority
of our patients were treated with antibiotics. Patients hospitalised in
acute care units were treated more often than patients hospitalised
in the PCU, probably because the initial goal was to cure the
infection before a decision to limit care was made.

Concerning comorbidities, patients with diabetes or heart failure
were treated more often. We hypothesised that physicians preferred
to treat because decompensation could lead to discomfort, such as
pulmonary oedema. Patients with cancer were also treated more
often, possibly because they are at risk of more severe infections
and more discomfort. Perhaps they were also readily treated in
cases of suspected infections because of their frailty.

Patients with a Charlson Comorbidity Index < 8 were treated more
often. We postulate that physicians gave antibiotics to fewer frail
patients because they had more serious conditions at the occurrence
of infection.

Unless older patients may not have fever even in case of
infection, we decided to include only patients with hyperthermia
or hypothermia. Effectively, some patients could be overtreated
by antibiotics based only on biological criterias like C-Reactive
Protein (CRP) or leucocytosis which are unspecifics of infection.
This choice has been made to limit the risk of inclusion bias.

Regarding infected sites, our results are consistent with previous
studies [17,19,25]. Pulmonary and urinary tract infections were
encountered most frequently. Of the patients, 23.3% had inaccurate
infection diagnoses, due to the absence of clear clinical symptoms
and unclear information in the medical record.

Samples were collected from less than half the patients, which may
be explained by an undetected fever or maintaining the patients’
comfort at the end of life with fewer injections. Urine samples are
difficult to collect in patients already probed or incontinent.

Bacteria were isolated in a minority of patients, due to the small
numbers of samples collected. Escherichia coli, especially in
urinary tract infections, and Staphylococcus aureus were isolated
the most frequently. These results are comparable with previous
studies [16,19,25].

The antibiotics wused preferentially were third-generation
cephalosporins (+ metronidazole), amoxicillin + clavulanate, and
quinolones. This is consistent with the most common types of
infection: pulmonary and urinary tract infections.

Many patients died while taking antibiotics (54.4%). A majority
had been treated for more than 72 hours. Thus, in almost two thirds
of cases, the doctor decided to maintain the antibiotic therapy
despite the lack of improvement in the patient with treatment. For
30.2% of the patients, the treatment was not re-evaluated because
the patient died within 72 hours of initiating the treatment. Doctors
decided to stop treatment early in 25.7% of the patients treated.
These results show that the trend is to maintain antibiotic treatment
at the end of life, although practices remain heterogeneous.

Lastly, patients are frequently concerned about antibiotic therapy
in their last days of life, but only 19.4% of them completed their
treatment before dying. Our results are consistent with previous
studies in other countries and confirm the need to conduct other
studies to make recommendations about this subject.

Our study has many strengths. It is one of the few geriatric studies
dealing with antibiotic use and end-of-life infection. To our
knowledge, it is also the only French study on the subject. Much
relevant data were collected because the study was multicentric.
Systematic reading of the medical records enabled us to collect
interesting data on the use of antibiotic therapy at the end of life in
the geriatric population.

However, the retrospective nature of the study is a weakness.
There is information bias because data may be missing from
the medical records. There may also be confusion bias with
overestimation of the number of urinary tract infections. The
CBEU frequently identifies asymptomatic bacteriuria, and
antibiotics may be initiated without obvious symptoms explaining
the fever. Likewise, treatment for pneumonia may be initiated in
a patient with bronchial congestion without other clinical signs.
These observations may reflect the over-prescription of antibiotics
because the congestion may be linked to cardiac decompensation
or to salivary stagnation. In addition, infections may be diagnosed
wrongly based only on hyperthermia in patients with cancer or
active haemopathy.

For some, the question of antibiotic treatment at the end of life is
an integral part of palliative care, although there is no evidence
of their effectiveness. Studies should establish the usefulness of
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antibiotics with regard to infected patients’ comfort during their
last days of life.

5. Conclusion

The use of antibiotics at the end of life in older patients is very
common in hospitals. In view of the lack of scientific evidence
about the effectiveness of antibiotic therapy on patient comfort at
the end of life, prospective studies must be conducted to propose
recommendations for the management of infections in this context.
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