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Objective: Febrile neutropenia is an oncological emergency, associated with considerable
morbidity and mortality. The mainstay of initial treatment is broad-spectrum intravenous
antibiotics. We aim to determine our level of performance primarily by determining the time
to initial antibiotic administration amongst other secondary outcomes. We propose that this
may assist in providing an improvement in service provision and the clinical outcomes of
patients from updated and more site-centred recommendations.

Methods: A retrospective cohort study was conducted at the Nepean Hospital Emergency
Department by two independent researchers from the hospital electronic and paper medical
records. The primary outcome for the study was the time to initial antibiotics. Secondary
outcomes included time to initial litre of intravenous fluids, time to antipyretics, number of
positive culture or imaging results and the first-line antibiotic choice.

Results: A total of 244 patients were included. 127 patients (52.05%) received either
Piperacillin-Tazobactam or cefepime, with or without gentamicin, which is congruent with
the local clinical pathway. Mean time to administration of antibiotics for the cohort was 127
mins (82; 49.5-149 mins). Initial Intravenous fluid boluses were given to 177 patients
(72.54%), with a mean time 166 mins (117; 64—196 mins) whilst 161 patients (65.98%)
received antipyretics within 160 mins (90; 53-208 mins).

Conclusion: The results show a delay in treatment and variation in the selection of initial
antibiotics at our centre. The results should lead to changes in staff education on the
existence of guidelines, their recommendations and how the processes for the initiation of
therapy can be improved at our centre. This may encourage other services to ascertain their
performance and encourage them to identify obstacles to efficient and effective care to
improve patient outcomes.
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Introduction
Febrile neutropenia is a medical emergency and well-recognised complication of
chemotherapy, associated with considerable morbidity and mortalty." In up to 30%
of cases there is associated bacteremia and a risk of developing sepsis and further
complications. >

Febrile neutropenia affects between 10% and 50% of patients with solid tumour and
80% of patients with haematological malignancies and can occur in anyone receiving
chemotherapy” The mainstay of initial treatment is empirical broad-spectrum intrave-

nous (IV) antibiotics and prompt administration is fundamental to patient survival and
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reduced length of hospital admissions.”® Previous studies
have estimated that greater than 50% of febrile neutropenic
patients will develop sepsis. Therefore, treatment should be
commenced before initial investigation results are available
to minimise delays.” "'

There are factors that may prevent patients from
receiving antibiotics within the recommended timeframe
of 1 hour.” Patients often present to centres different from
the hospital-administering chemotherapy or present out of
hours, resulting in the risk of neutropenia not being
identified.* Emergency department waiting times, staffing
levels, resource allocation and financial constraints as well
as physician variability with knowledge of treatment
guidelines and what requires in-patient care can also affect
the time to antibiotic administration.'*'?

Nepean Hospital has a busy haematology and oncology
service, with a flow on effect being potential febrile neu-
tropenic patients presenting to the Emergency Department
(ED). The ED febrile neutropenic guideline suggests that
all patients presenting as “hot and high risk™ (at risk for
febrile neutropenia) should receive initial investigations
including blood cultures, IV access and IV antibiotics
within 1 hr of presentation. The aim of this clinical audit
is to determine whether these patients are being treated

appropriately as per the febrile neutropenia guideline.

Methods

Study Design

The study was conducted at Nepean Hospital, a 520-bed
metropolitan Hospital in Western Sydney. The study was
designed as a retrospective cohort chart review of patients
who were triaged as a category 2 “hot and high risk”,
using the Manchester Triage System'* from January
2017-December 2017. In order to fulfill the triage criteria
for inclusion into the “hot and high risk” category, the
patient had to present with pyrexia at triage observation,
or give a history of an objective fever at home and
received chemotherapy within 1 month of presentation.'”
Patients' inclusion criteria also included them being >18
years of age as there is no paediatric oncology department
at Nepean Hospital. The audit aimed to look at the initial
treatment of patients who are “at risk” of febrile neutro-
penia by triage classification. Information regarding the
patient’s current chemotherapy regimen was not available
at initial presentation due to differing clinical systems

being used by the local cancer care departments.

The study was approved by the Nepean-Blue Mountains
Local Health District Human Research Ethics Committee as
a retrospective clinical audit and was exempt from the
requirement for informed patient consent. Neutropenia is
typically characterized by international standards by a reduc-
tion in neutrophils below normal counts, usually occurring
within 7 to 12 days following cancer chemotherapy.'® We
defined neutropenia as a neutrophil count <1.0 x 107

Data Collection

A total of 389 patients were triaged as category 2 “hot and
high risk” in the study period, of which 244 patients met
the inclusion criteria. Data were extracted from the hospi-
tal electronic medical record FirstNet (Cerner, Kansas
City, Missouri, USA) and the supplementary paper-based
medical record. Data collected included patient demo-
graphics, emergency and hospital length of stay, in-hospi-
tal mortality and number of intensive care admissions.
Quantitative data such as time to interventions including
antibiotics, fluids and antipyretics were also collected, as
were the overall leukocyte and neutrophil counts and any
positive culture or imaging results (Figure 1).

Study Outcomes

The primary outcome for the study was the time to first
antibiotics for all patients who met inclusion criteria.
Secondary outcomes included time to commencement of
the first litre of IV fluids, time to antipyretics which was
defined as a dose of paracetamol and/or non-steroidal anti-
inflammatories and the appropriate choice of first-line
antibiotics. Both of these outcomes examined the timings
before a definitive diagnosis of febrile neutropenia had
been reached and was based solely on the “at risk” triage

All ‘hot and high risk’
triages
N =389
Paediatric and nil
chemotherapy in last
month excluded
N =95
R S
Cohort for data Missing data on
collection antibiotic timings
N =294 N =50
Final Cohort for |
Analysis ‘
N=244 ‘

Figure 1 Cohort inclusion criteria.
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classification of “hot and high risk”. Finally, we retrospec-
tively examined if there were differences between the time
to care of those found to be subsequently neutropenic.

Statistical Analysis

Data were collected and collated in Excel 2013 (Microsoft,
Redmond, Washington, USA) and analysed using SPSS
version 19 (IBM, Armonk, New York, USA). Time to
antibiotics, antipyretics and first litre of IV fluids were
calculated electronically from initial triage time stamps
to time written on the medication or fluid charts for the
administration of therapy. ED and hospital length of stay
were calculated via electronic triage time stamps and elec-
tronic discharge time stamps. Results for primary and
secondary outcomes were reported in percentages or
means (median; Interquartile range).

Results

Of the 244 patients, 119 were male and 125 were female
with a mean age of 62.7 years (66.5; 54-73 years) and
shown in Table 1 with admission specialty. Presentations
were clustered during the summer months of January,
February and December. All but two subjects had an initial
full blood count taken, with 24.18% being classed as
neutropenic (N=59). Comparison between the two cohorts
of patients (neutropenic v non-neutropenic) on triage
observations is shown in Table 2.

Table 1 Demographics And Admission Specialty

Total Cohort (n=244)

Gender (M:F) 119:125

Mean age (IQR) 62.7 (54-73)

Admission specialty (n)
Acute surgical unit
Gastroenterology
Emergency medicine

Gynaecology

2
2
5
Geriatrics 8
|
Haematology 5
Infectious diseases 7
Oncology 92
Nephrology 13
Palliative care 2
Respiratory 17
Rheumatology 3
Urology 5
Died in department |
Not admitted 35

There were 31 patients (12.70%) who had no initial
antibiotics. Interestingly, 127 patients (52.05%) received
either Piperacillin-Tazobactam (Tazocin) or cefepime with
gentamicin as second line if indicated, which is congruent
with the local clinical pathway and international guide-
lines. This meant that one third of patients were given
other variations of antibiotic therapy, including 13
(5.33%) who received only gentamicin (Figure 2).

The mean time to administration of antibiotics for the
cohort was 127 mins (82; 49.5-149 mins). For neutropenic
patients, this was 124 mins (73; 42—-116) whilst for non-
neutropenic patients it was 128 mins (84; 52—-162 mins).
Initial IV fluid boluses were given to 177 patients
(72.54%), with a mean time to initial fluid administration
of 166 mins (117; 64-196 mins). 161 patients (65.98%)
received antipyretics, with a mean time to administration
of 160 mins (90; 53—208 mins) (Table 3).

Initial blood cultures were taken in 231 patients
(94.67%), with 28 (12.12%) having a lab-confirmed
organism whilst urine culture was collected in 159
patients (65.16%) and 31 (19.50%) were culture positive.
A small number of patients (5, 2.05%) had a wound
culture collected, with three positive results. Chest x-ray
was undertaken in 221 subjects (90.57%), with 53
(23.98%) showing infective change on formal radiologi-
cal reporting (Table 4).

As shown in Table 5, mean ED length of stay was 10
hrs and 27 mins (6:32; 04:00-14:11). The number of
patients who went to ICU from ED from this cohort was
2 (0.8%) whilst 1 patient died in the emergency depart-
ment. Over half of the patients in the study cohort were
admitted under a medical oncologist or haematologist
(58.6%) whilst 35 (14.3%) did not require admission to
hospital. The remaining patients were admitted under a
spread of medical and surgical sub-specialties based on
clinical symptoms or investigation results.

Discussion
This study has demonstrated that there is significant delay of
initial treatment in our study cohort. Current international
guidelines recommend administration of broad-spectrum
intravenous antibiotics within 1 hour of initial presentation®
within  this
antibiotic administration within 30 mins

Local guidelines institution are for
of arrival of
piperacillin-Tazobactam (Tazocin) 4.5g or Cefepime 2g for
penicillin-allergic patients. Patients classed as systemically
unwell (with SpO, <90%, a systolic blood pressure of <90, or

with new onset confusion) should also receive Gentamicin at
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Table 2 Triage Observations And Initial Blood Results
Cohort (N = 244) Temperature | Heart Systolic Diastolic Respiratory | SpO, | Neutrophil | Lactate
°C) Rate Blood Blood Rate (%) Count
(Beats/ | Pressure Pressure (Breaths/ (x107)
min) (mmHg) (mmHg) min)

Neutropenic Mean 38.1 106 128 73 21 97 0.3 1.8

N =59 Median 382 108 124 71 20 97 0.2 1.6
Max 39.7 147 166 98 79 100 0.9 5.6
Min 36.0 63 102 57 16 92 0.0 0.8
Ist 375 92 116 67 18 95 0.0 1.2
Quartile
3rd 387 19 140 79 20 98 0.4 22
Quartile
Number | 6 13 9 9 15 10 0 13
Missing

Non-Neutropenic | Mean 382 107 127 74 21 96 7.8 1.9

N =185 Median 383 108 126 74 20 96 6.1 1.7
Max 40.4 150 197 106 40 100 317 12.7
Min 35.8 52 8l 41 16 84 1.1 0.6
Ist 377 97 109 66 18 94 37 1.3
Quartile
3rd 389 120 143 8l 26 98 (N 23
Quartile
Number | 4 17 21 21 47 19 2 31
Missing

7mg/kg. For patients receiving prophylactic antibiotics pre-
admission, local guidelines suggest these are withheld and
replaced by IV empirical antibiotics until review by the
patient’s parent specialty. Granulocyte colony-stimulating
factor in this institution is given on a case-by-case basis
after discussion with the admitting consultant.

The reasons for the results found are likely multifac-
torial. Staff workload and lack of staff to increase capacity,
combined with access block, exit block and ED over-
crowding are the most important and relevant reasons for
our outcomes. Furthermore, continuing to adhere to the

rigid doctor-first approach has meant that patients often
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Figure 2 Initial antibiotic selection.

wait for medical availability prior to treatment commence-
ment which does not abide by the local guideline of
initiation of therapy by nursing staff. Increasing overall
patient presentations without significant increases in
resource allocation has also reduced the ability to respond
to this time-critical condition. Unfortunately, at present,
many of these factors are not within the locus of control of
the ED staff or management. However, the knowledge of
the local guideline and adherence to its recommendations
are key to improving care and is controllable. It is not clear
whether the delays to antibiotics administration occur in
the period between initial triage and review by a clinician
or between the time of prescription of antibiotics and their
administration given there are no time stamps. With the
introduction of electronic prescribing of medications and
fluids across New South Wales and Australia, this data will
soon be readily available and will assist in identifying the
ongoing cause for delays as there will be electronic time
stamping of prescription orders. These changes will be key
factors for reducing errors and improving the accuracy of
data collection for continuing quality improvement whilst
improving patient safety and outcomes.

Interestingly in our study, for the neutropenic cohort of
23%, the time to initial IV antibiotics was lower than the
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Table 3 Time To Antibiotics, Fluids And Antipyretics For Cohort Sub-Groups

Mean Time (Minutes) Median Time (Minutes) Inter Quartile Range
Time To IV Antibiotic
Total cohort 127 82 49.5-149
Neutropenic 124 73 42-116
Non-neutropenic 128 84 52-162
Time To Antipyretic
Total cohort 160 90 53-208
Neutropenic 159 119 48-235
Non-neutropenic 160 90 56-207
Time To First IV Fluid
Total cohort 166 117 64-196
Neutropenic 176 119 67-196
Non-neutropenic 163 116 64—194

Table 4 Number Of Patients With Specific Blood And Urine Culture Positive Samples

Blood Cultures Urine Cultures

Organism Subjects Organism Subjects
Staph aureus 2 E. coli 20
E. coli 12 E. coli and Klebsiella |
MRSA | Enterococcus faecalis 2
Coagulase Negative Staphylococcus 4 Proteus mirabilis 3
Strep. pneumoniae 2 Pseudomonas aeruginosa 2
Fusobacterium species | Staph aureus |
Enterococcus gallinarum | Stenotrophomonas maltophilia |
Strep. viridians 3 Streptococcus milleri |
Pseudomonas aeruginosa |

Strep. viridians/Rhotia |

non-neutropenic patients. However, they had a delay to the
first litre of IV fluids and antipyretics therapy. This finding
is difficult to explain given that both treatments should be
given simultaneously and the disparity would suggest that
there were other factors involved in how and why the
patients received the care that they did which are difficult
to identify in a retrospective study but could include
increased suspicion of neutropenia given history and time
since last chemotherapy, prioritising antibiotics over other
therapeutics and some instances of nurse initiation as per
the local guideline which does not include other therapeu-
tic interventions.

Another interesting outcome was the number of positive
chest x-ray imaging results in our cohort, which is higher
than what other studies have demonstrated. The likely causes
for this discrepancy include ongoing high burden of chronic
disease

in western Sydney, especially smoking and

environment related obstructive airway disease, which may
increase the risk of chest x-ray changes being present. There
may also be some degree of existing changes on the imaging
reports as we only accessed the report for the current
presentation.

In the study, antibiotic selection encompass only the initial
antibiotic decision choice prior to a definitive identification of a
source of infection or the return of culture results. In some of
the cases, deviation from guidelines may have been indicated
but would have been dependent upon the clinical situation and
judgement of the treating or admitting clinician. However, it is
noted that the clinical reasoning for such decisions was not
adequately documented in either the electronic or paper
records for any patient not prescribed guideline treatment and
so this can only remain a consideration until documentation is
improved by clinical staff. What we did notice, however, was a
tendency for a supervising consultant to prefer certain

Clinical Audit 2019:11

submit your manuscript 41

Dove


http://www.dovepress.com
http://www.dovepress.com

Doyle et al

Dove

Table 5 Emergency And Hospital Length Of Stay With Cohort
Sub-Groups

ED Length Of Hospital Length
Stay (d:hh:mim) | Of stay (d:hh:mm)
Total Cohort
Median 0:6:32 3:3:47
Mean 0:10:27 7:15:49
1Q Range 00:04:00-0:14:11 1:3:26-5:20:22
Neutropenic Cohort
Median 0:7:30 5:2:05
Mean 0:8:39 9:8:24
1Q Range 0:4:29-0:12:08 3:1:45-8:2:28
Non-Neutropenic
Cohort
Median 0:6:20 2:19:58
Mean 0:11:01 7:2:53
1Q Range 0:3:57-0:15:31 0:16:13-5:5:37

antibiotics, regardless of them being emergency or medical
consultants. We also found that there was a distinct lack of
knowledge of the treatment guidelines and antibiotic selection
associated with these amongst the junior staff and this led to
increasing utilisation of familiar drugs such as ceftriaxone and
benzyl-penicillin instead of the mandated antibiotics within the
guidelines.

The study only looked at the use and choice of the initial
dose of empirical antibiotics after arrival in the emergency
department. It would be interesting to review whether this
changed after the specialty team review.

Limitations

This study was limited given that it was a retrospective chart
review. There were noted limitations including missing data
points which have likely negatively impacted primary and
secondary outcomes in terms of time to initial treatment mod-
alities. We have also not been able to determine the clinical
reasoning of decisions to deviate from guideline antibiotic
selection due to unclear or insufficient documentation in the
medical note. In terms of the increased radiological findings,
the study only used presentation imaging results and did not
examine previous findings, leading to a possibility of over-
calling of current findings which may have already been pre-
sent on previous imaging.

Conclusion
This study has shown that there is poor compliance to the
local febrile neutropenia guideline and internationally

established treatment guidelines with respect to the initial
assessment and treatment of patients presenting with “hot
and high risk” and having had chemotherapy within 1
month of presentation. Given healthcare systems world-
wide are facing increasing demands on emergency care in
conjunction with increasing patient presentations and
resultant access and exit block, we suggest minimising
and streamlining the steps between triage and antibiotic
administration for these high-risk patients after identifica-
tion. In order to address these factors, we suggest the
following recommendations:

1. Initiation of preliminary investigations and first
dose of intravenous antibiotics at triage, as per
local guidelines and protocols, by triage nursing or
rapid response medical staff.

2. Staff education on local protocols, and to prompt
timely initiation of management in these patients.

3. The utilisation of electronic medical systems to
prompt early pathology collection and suggesting
antibiotic selection based on guidelines and known
allergy status as a pop-up screen or part of a power-
order system which pairs pathology and imaging
requests with suggested antibiotic, fluid and antipyre-
tic therapy.

4. Improvements in staff utilisation and increased
staffing and resources to match the increasing pre-
sentation numbers and access/exit block. We also
believe that by alleviating ED overcrowding, treat-
ment initiation for our cohort can conform to local
guidelines.
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