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Editor—Essex & Herts Air Ambulance Trust (EHAAT) operates a
paramedic—physician helicopter emergency medicine service
(HEMS) that responds to critically ill and injured patients in
the UK. Their critical care team provide a spectrum of
advanced interventions including pre-hospital emergency
anaesthesia. Quality assurance for such core interventions is
maintained through a standardised approach guided by
detailed standard operating procedures (Supplementary
material), intensive training with ongoing currency
requirements, and comprehensive clinical governance. Severe
acute respiratory distress syndrome coronavirus 2 (SARS-
CoV-2) is a highly infectious novel beta-coronavirus that
poses a significant risk to healthcare professionals.! > To
protect clinicians undertaking aerosol-generating procedures,
such as tracheal intubation, enhanced airborne personal
protective equipment (PPE) is advocated.” This study aimed to
better understand the impact of enhanced PPE on the safety
and logistics of pre-hospital emergency anaesthesia in a UK
air ambulance service.

This was a retrospective review of all pre-hospital emer-
gency anaesthesia care that occurred in the EHAAT from
December 25, 2019 to June 8, 2020. During the COVID-19
pandemic, an enhanced PPE policy was introduced on
March 18, 2020 that mandated enhanced PPE and discontin-
uation of routine nasal apnoeic oxygenation for all pre-
hospital emergency anaesthesia given the undifferentiated
nature of the cases attended. The policy change was accom-
panied by a significant training burden including simulation
to ensure team familiarity and limit impact on operations.
Data were extracted from our prospectively completed data-
base HEMSbase (Medic One Systems, Tadworth, UK).
Demographic and baseline characteristics were analysed us-
ing 2 test (categorical) or unpaired t-test (continuous) with
binary outcome measures subject to logistic regression and
continuous outcome measures analysed using linear regres-
sion. Local ethics approval was obtained from the EHAAT
clinical cabinet and research committee.
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Table 1 Patient characteristics, safety outcome measures, and key timings before and after enhanced PPE introduction for pre-hospital
emergency anaesthesia. BVM, bag valve mask; LMA, laryngeal mask airway; PPE, personal protective equipment.

Patient characteristics Pre-PPE Post-PPE P-value
Age, yr (mean, sp) 56.3 (18.8) 48.6 (19.2) 0.04
Sex:

Male, n (%) 43 (78) 44 (80) 0.82
Female, n (%) 12 (22) 11 (20)
Patient type:
Medical, n (%) 35 (65) 30 (55) 0.33
Trauma, n (%) 20 (35) 25 (45)
Pre-hospital emergency anaesthesia indication:
e Airway compromise, n (%) 14 (25) 11 (20) 0.38
o Ventilatory failure, n (%) 7 (13) 7 (13)
e Unconscious, n (%) 23 (42) 31 (56)
o Agitated/unmanageable, n (%) 6 (11) 5(9)
e Other, n (%) 5(9) 1(2)
Outcome measures Pre-PPE, n (%) Post-PPE, n (%) Odds ratio (95% CI) P-value

First pass intubation success 50/55 (91) 48/55 (87) 0.63 (0.18—2.19) 0.47

>2 Intubation attempts 5/55 (9) 6/55 (11) 1.51 (0.41-5.54) 0.53

Rescue technique (LMA, BVM) 2/55 (4) 4/55 (7) 1.95 (0.33—11.4) 0.46

Complications (hypotension, hypoxaemia, or both) 24/55 (44) 20/55 (36) 0.76 (0.35—1.66) 0.50
Job timings (min) Pre-PPE, Post-PPE, Mean difference P-value
mean (sp) mean (sp) (95% CI)

Calling 999 to pre-hospital emergency anaesthesia 68.0 (21.8) 75.2 (22.1) 7.2 (-1.1to 15.4) 0.09

Patient’s side to pre-hospital emergency anaesthesia 27.2 (9.5) 30.8 (11.6) 3.4 (-0.7to 7.5) 0.11

Pre-hospital emergency anaesthesia to hospital arrival 44.0 (17.3) 40.4 (14.8) —3.5(-9.8t0 2.8) 0.27

Hospital arrival to available 15.5 (9.0) 25.8 (14.1) 10.4 (5.8—15.0) < 0.001

Total job cycle 112.3 (20.8) 124.9 (22.6) 12.8 (4.4—21.2) 0.003

Anonymised data from 110 consecutive pre-hospital
emergency anaesthesia cases (55 pre-PPE and 55 post-PPE
introduction) were available for analysis during the study
period. Complete datasets were collected for:

e Baseline patient characteristics: age, sex, trauma/medical
case, indication.

Patient safety outcome measures: first pass intubation suc-
cess, airway rescue techniques, and complications (namely
hypoxaemia [SpO; <90%] and hypotension [SBP <90 mm
Hg]).”

Key timings (999 call to patient side, 999 call to pre-hospital
emergency anaesthesia, pre-hospital emergency anaes-
thesia to hospital, hospital arrival to available, and total job
cycle duration).

Baseline patient characteristics were statistically similar
between groups except patient age (Table 1). Outcome vari-
ables were analysed with adjustment for the mean age dif-
ference. All patients were successfully intubated during
the study period without the need for front-of-neck-access.
Table 1 shows the patient-related outcome measures and
job timings for the two groups. There was no statistical
difference in patient safety outcome measures or key
patient-centred time points during the study period after PPE
introduction. Times from arrival at hospital to being available
and total job cycle duration were significantly longer after
enhanced PPE introduction.

The introduction of enhanced PPE and temporary removal
of apnoeic oxygenation in response to the COVID-19 pandemic
did not appear to significantly impact on the safety of pre-

hospital emergency anaesthesia or key patient-centred time
points. Despite the challenges of a changeable pre-hospital
environment and undifferentiated high acuity case mix, the
first pass success and rate of complications reported during
pre-hospital emergency anaesthesia at EHAAT compared
favourably with previous in-hospital data predating the need
for enhanced PPE.° From an organisational perspective, there
were significant time delays related to the required decon-
tamination and doffing routines. Limitations of this study
include its retrospective nature that could introduce data
extraction biases, convenience sample size, and single-centre
design, all of which could limit the generalisability of these
findings. This study provides some reassurance that enhanced
PPE does not appear to impact on the quality of care delivered
by an air ambulance service with rigorous training and
governance.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.bja.2022.07.006.
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Editor—We read with great interest the article by Sun and col-
leagues’ reporting that patients with chronic pain and long-term
opioid use had an increased risk for development of cancer. We
would like to highlight some key points regarding their study.

Firstly, chronic pain was defined from diagnosis of osteo-
arthritis, spinal disorders, peripheral vascular disease, osteo-
porosis, gout, headache, diabetic neuropathy, rheumatoid
arthritis, pressure ulcer, or herpes zoster. We have questions
about the validity of this chronic pain definition, because
chronic pain was usually diagnosed by self-reported symptoms
or questionnaires, along with numerical rating scale (NRS) or
visual analogue scale (VAS) to assess the pain amplitude.’
There are more conditions accompanied by chronic pain,
such as depression,’ osteoarthritis,* or fibromyalgia,” which
were not included in the analysis. This could lead to possible
selection bias.

Secondly, the pain scale was not analysed. On average,
patients should have oral tramadol 150 mg, codeine 120 mg,

DOI of original article: 10.1016/j.bja.2022.04.014.

oxycodone 37.5 mg, hydromorphone 10 mg or morphine 50 mg
daily to achieve 180 defined daily doses (DDDs) in 1 yr to be
enrolled in the case group.’® If the case group had a fentanyl
patch, the dose should be 25 ug h~! daily. Compared with non-
cancer pain, the case group might have complicated pain and
mood issues. Because pain itself is associated with cancer
incidence and lower cancer survival,” we suggest that the pain
scale should be analysed as a confounding factor in multi-
variate analysis or as a subgroup in stratified analysis.
Thirdly, previous studies have identified multiple de-
terminants affecting the incidence of cancer, such as depres-
sion,® anxiety,8 insomnia, exercise,’ and certain medications.
For instance, NSAIDs have anticancer effects and thus might
affect the outcome.'® Although residual confounders exist,
evaluating confounding factors is difficult in the current
research design as: (1) the study was not fully reported with
respect to Strengthening The Reporting of OBservational
Studies in Epidemiology (STROBE) guidelines; (2) propensity
score-matched design was used; and (3) there were relatively
few cancer events. We suggest that the authors should consider
these important risk factors to minimise residual confounders.
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