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ARTICLE INFO ABSTRACT

Keywords: Purpose: Critical Care Outreach Teams (CCOTs) have been associated with improved outcomes in patients with
Critical care outreach team haematological malignancy (HM). This study aims to describe CCOT activation by patients with HM before and
Pandemic

during the Covid-19 pandemic, assess amny association with worse outcomes, and examine the psychological
impact on the CCOT.

Materials and methods: A retrospective, mixed-methods analysis was performed in HM patients reviewed by the
CCOT over a two-year period, 01 July 2019 to 31 May 2021.

Results: The CCOT increased in size during the surge period and reviewed 238 HM patients, less than in the pre-
and post-surge periods. ICU admission in the baseline, surge and the non-surge periods were 41.7%, 10.4% and
47.9% respectively. ICU mortality was 22.5%, 0% and 21.7% for the same times. Time to review was significantly
decreased (p = 0.012). Semi-structured interviews revealed four themes of psychological distress: 1) time-
critical work; 2) non-evidence based therapies; 3) feelings of guilt; 4) increased decision-making responsibility.
Conclusions: Despite the increase in total hospital referrals, the number of patients with HM that were reviewed
during the surge periods decreased, as did their ICU admission rate and mortality. The quality of care provided
was not impaired, as reflected by the number of patients receiving bedside reviews and the shorter-than-pre-

Haematological malignancy
Psychological distress

pandemic response time.

© 2022 Elsevier Inc. All rights reserved.

1. Introduction

Outcomes from haematological malignancy (HM) have improved
rapidly due to advances in diagnosis, new therapies and enhanced sup-
portive care in intensive care unit (ICU) [1-3]. Although the improve-
ment in ICU outcomes is beginning to challenge the deep-seated
pessimism around patients with HM, those who require multiple
organ support (particularly invasive ventilation) are still associated
with a higher mortality [4,5]. Early identification and surveillance of
patients with HM at risk for deterioration, and their timely admission
to ICU are essential, especially since suboptimal initial assessment on
the ward and delayed admission have been associated with higher
mortality [6,7].

Critical care outreach teams (CCOT) have been introduced into the
UK National Health Service with the aim, among others, to avert inappro-
priate and ensure timely admission to ICU [8]. Their adoption has been
associated with lower rates of in-hospital mortality and cardiac arrest,
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lower rates of readmission to ICU and earlier treatment escalation plan-
ning [9]. Early CCOT involvement with deteriorating patients with HM on
the ward has the potential to avert critical care admission by early recog-
nition, prompt management and timely ICU admission of this at-risk pa-
tient population, using track and trigger systems such as the Early
Warning Score [10]. Observational data suggest that in centres with es-
tablished CCOTs, their involvement in patients with HM is significant
and associated with improved outcomes [11-14]. Nonetheless, their ac-
tual impact on the outcomes has not been fully elucidated yet [15,16].

There is evidence that hospital capacity strain impacts on the deci-
sion to admit deteriorating patients to ICU [17] and has also been asso-
ciated with poorer care when in ICU, such as reduced adherence to
evidence-based prophylaxis for venous thromboembolism [18]; shorter
time to establishing do-not-resuscitate status [19]; and, under certain
circumstances but not always, worse clinical outcomes [20,21]. Further-
more, the unprecedented strain on ICU capacity during the Covid-19
pandemic had a detrimental effect on non-Covid services, with emerg-
ing evidence suggesting delays in presentation to hospital and higher
in-hospital mortality [22-24]. Critical care staff worked in a sustained
surge capacity, often above safe ICU occupancy, making difficult deci-
sions, which often led to increased moral injury [25,26].
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The aims of this project were to describe the patterns of CCOT activa-
tion by patients with HM before and during the Covid-19 pandemic,
assess whether the pandemic was associated with worse outcomes
for critically ill patients with HM, and to examine the psychological
experience of the CCOT during the same period. We hypothesised that
increased strain on the CCOT would negatively impact CCOT perfor-
mance, as well as the outcomes of patients with HM.

2. Materials and methods

The study hospital is a 950-bed tertiary referral centre in London,
United Kingdom with a usual ICU capacity of 69 beds and no dedicated
respiratory high dependency unit (HDU) prior to the pandemic. Its
haematology department is a tertiary haemato-oncology centre with
60 inpatient hospital beds, performing approximately 90 allogeneic
and 110 autologous transplants per year. The department is an interna-
tional centre for research and the treatment of myeloid leukaemia, lym-
phoma and myeloma.

The hospital runs a CCOT as a seven-day, 24-h service, comprised
of a team of two ICU-trained nurses, two registrar grade ICU doctors
and a dedicated ICU consultant. Non-ICU specialties are not part of
the CCOT. The team is activated either by direct referral from ward
teams or by responding to an increased National Early Warning
Score (NEWS; Table 1, online supplement). For NEWS >4 the ward
medical team is asked to review the patient. If the NEWS is >6, the
CCOT is alerted and reviews the patient either directly or remotely
and offers a range of interventions from advice to transfer to critical
care. NEWS is widely used in patients with haematological malig-
nancy to identify early deterioration and its predictive value has re-
cently been demonstrated [10].

We performed a retrospective, quantitative and qualitative data
analysis (mixed-methods analysis) in patients with HM who were re-
viewed by the CCOT over a two-year period, 01 July 2019 to 31 May
2021. Alist of eligible patients was generated using the CogStack plat-
form at the study hospital. CogStack is an application framework that
allows extraction of information from anonymised electronic clinical
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text, such as the Electronic Clinical Records. Once extracted, the
data are harmonised and processed [27]. Data extracted from the
electronic health records system included: patient demographics
and co-morbidity, haematological disease status, laboratory data
and NEWS score at point of referral, interventions made by CCOT on
the wards, intensive care admission, and patient outcomes.

The study was approved and registered as a Quality Improvement
Project (project ID: KCC21112021CCO) by the Hospital's Service Evalu-
ation Committee. The Research and Innovation Department waived the
need for individual patient consent. The project was presented to the
KERRI (King's Electronic Records Research Interface) Data Access Com-
mittee and gained approval for publication. The study did not receive
specific grants from any funding agencies.

The study period was divided into two discrete phases: pre-
pandemic, which ran from 01/06/19 to 28/02/20 and pandemic. The lat-
ter comprised of surge 1 from 01/03/20-31/05/20; non-surge 1: 01/06/
20-15/12/20; surge 2 from 15/12/20-28/02/21; and non-surge 2 which
included 01/03/21-31/06/21. This classification was based on the dura-
tion our institution was under severe strain (ICU bed expansion >1.5 of
baseline and CCOT in surge reconfiguration). We first conducted a uni-
variate analysis to compare the baseline characteristics and outcomes
for patients referred to the CCOT pre-pandemic vs during pandemic.
Pandemic patients were further divided into surge and non-surge pa-
tients, and separately compared to the pre-pandemic period. To com-
pare CCOT performance pre-pandemic vs during the pandemic, we
compared time from CCOT referral to review and the type of review pro-
vided (bedside vs advice only). Student's t-test and Fisher's exact t-test
were used for significance testing for continuous and categorical vari-
ables, respectively.

We compared hospital mortality for patients referred to the CCOT
pre-pandemic and during the pandemic, and used a multivariate logistic
regression analysis to control for patient baseline characteristics and
clinical characteristics at the time of referral. Models were compared
using chi-squared test. We also conducted a sensitivity analysis wherein
we compared hospital mortality for patients referred to the CCOT
pre-pandemic and during surge periods only.

Table 1
Baseline characteristics of patients with HM reviewed by the CCOT.
Baseline Surge p-value Non-surge p-value
(N=104) (N = 40) (N=94)

Gender

Female 39 (37.5%) 20 (50.0%) 0.19 43 (45.7%) 0.25
Age (years)

Mean (SD) 554 (14.1) 51.3(13.8) 0.11 56.5 (13.4) 0.57
Diagnosis

Acute lymphoblastic leukaemia 6 (5.8%) 10.0%) 0.46 2 (2.1%) 0.29

Acute myeloid leukaemia 27 (26.0%) 10.0%) 0.04 17 (18.1%) 0.23

Aplastic anaemia 5 (4.8%) 5.0%) 1 1(1.1%) 0.22

Chronic lymphocytic leukaemia 1(1.0%) 5.0%) 0.19 3(3.2%) 035

Chronic myeloid leukaemia 2 (1.9%) 2.5%) 1 3(3.2%) 0.67

Multiple myeloma 11 (10.6%) 12.5%) 0.77 19 (20.2%) 0.07

Myelodysplastic syndrome 13 (12.5%) 15.0%) 0.78 7 (7.4%) 035

Non-Hodgkin's lymphoma 39 (37.5%) (40.0%) 0.85 40 (42.6%) 0.56

Hodgkin's lymphoma 0 (0%) 0%) - 2 (2.1%) -
Charlson Comorbidity Index

Mean (SD) 3.64 (1.48) 3.43 (1.60) 0.45 3.76 (1.40) 0.59
Resuscitation Status

For cardiopulmonary resuscitation 99 (95.2%) 38 (95.0%) 1 89 (94.7%) 1
Highest NEWS score on date of referral

Mean (SD) 1.82 (1.60) 2.03 (2.11) 0.57 1.96 (2.19) 0.61
Haemoglobin on date of referral

Mean (SD) 98.2 (20.9) 93.2 (22.0) 0.22 93.9 (18.9) 0.13
Serum creatinine on date of referral

Mean (SD) 92.6 (46.7) 94.6 (51.3) 0.83 104 (108) 0.33
Platelet level on date of referral

Mean (SD) 129 (119) 120 (93.9) 0.64 131 (121) 0.92
Neutrophils on date of referral

Mean (SD) 499 (11.8) 6.14 (11.6) 0.6 5.55 (16.6) 0.78

CCOT: Critical Care Outreach Team; HM: haematological malignancy; NEWS: National Early Warning Score.



E. Prower, S. Hadfield, R. Saha et al.
2.1. Qualitative analysis

In order to understand the subjective effect of the pandemic on
CCOT staff, all nursing members of the outreach team were invited to
participate in semi-structured interviews, led by members of the hos-
pital's Clinical Ethics Committee. The psychological experience of the
outreach nursing team was collected during three separate interviews
and themes were generated using an inductive thematic analysis
method [28]. The analysis followed six stages: 1) familiarizing oneself
with the data; 2) generating initial codes; 3) searching for themes;
4) reviewing themes; 5) refining and naming themes; 6) producing a
report. The themes referred to a word, concept or sentence which cap-
tured something important in relation to the research question, based
on the researchers' judgment. Some qualitative researchers use pre-
defined theoretical frameworks to structure their analysis, but our
analysis started without preconceived ideas or an attempt to fit the
data into a pre-existing framework. Thematic saturation was achieved
across all themes constructed during the analysis, which meant that
further data collection didn't further understanding in relation to
what has already been gained. Discussion between the debriefing
team took place at all stages of the analysis to confirm the interpreta-
tions of the qualitative data and ensure constructed themes accurately
reflected the data set.

3. Results

At the start of the pandemic (and the study period ), the CCOT almost
doubled in size during the surge period, increasing to eleven members
(ICU consultant, 4 registrar grade ICU doctors, 4 ICU nurses, 1 theatre
practitioner and 1 runner). At the same time, overall ICU capacity was
increased to 140 beds, with expansion to wards, operating theatre and
recovery areas. The activity of the haematology department also varied
significantly during the studied time periods. In March - end of May
2020 all but the most urgent transplants were suspended, which
meant that effectively all myeloma autografts were paused and only
with high-risk AML and ALL transplants were performed. Activity
slowly built up from June 2020 and it officially paused again at the
end of December 2020 until February 2021. Despite that, overall trans-
plant activity was comparable with 88 allografts/ 119 autographs in
2019, 71 allografts/ 107 autografts in 2020 and 77 allografts/ 97 auto-
grafts in 2021.

A total of 352 patients were referred to the CCOT during the study
period and 238 (54.8%) were reviewed by the service (the rest of the
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referrals being involvement in arrest/ peri-arrest episodes and ‘concern
calls’ that didn't result in a review). Of the patients reviewed, 172 were
referred in the pre-pandemic period (7 calls/ week), 71 in the surge (3
calls/ week) and 191 (5 calls/ week) in the non-surge periods (p =
0.01). The total number of referrals received by the outreach team dur-
ing the same time were >3260, with approximately 840 of the calls
being placed during the pre-pandemic period (26 calls/ week), and
1650 and 790 of the calls made during the surge (75 calls/week) and
non-surge (19 calls/ week) periods respectively. The patients' baseline
characteristics are shown in Table 1. Their review profile and outcomes
are shown in Table 2. The type of review, remote and bedside didn't dif-
fer between the pre-pandemic and pandemic (surge and non-surge
combined) periods (Fig. 1). Time to review differed significantly be-
tween the same time periods, with the CCOT attending to haematology
patients quicker than pre-pandemic (p = 0.012) (Fig. 2).

Of the reviewed patients with HM, 96/ 238 (40.3%) were admitted
to ICU; 40 patients (41.7%) were admitted to ICU during the baseline
period, 10 (10.4%) during the surge and 46 (47.9%) during the non-
surge periods. No patient- or disease-related factors were associated
with ICU admission (Table 2, online supplement). Seventy-one pa-
tients did not survive to hospital discharge (29.8%), and of those 19
were priorly admitted to ICU (19/96, 19.8%). Pre-pandemic ICU mor-
tality was 22.5%, compared to 0% (p = 0.17) during surge period and
21.7% (p = 0.1) during the non-surge period. Similarly, pre-
pandemic hospital mortality was 31.7% compared to 27.5% (p =
0.69) and 28.7% (p = 0.76) during surge and non-surge periods re-
spectively. After accounting for patient baseline and clinical charac-
teristics in a logistic regression model, there was no difference in
hospital mortality for patients with HM referred to CCOT when we
compared (i) pre-pandemic vs during pandemic referrals (p =
0.40) or (ii) pre-pandemic vs surge referrals only (p = 0.41) (table
3, online supplement).

The responses of the nurses' interviews were labelled using descrip-
tive and in vivo codes. The codes describing similar contents were
grouped together, reviewed, and recorded, if necessary, to be collated
and visualize emergence of themes. The findings were organized in
four themes:

3.1. The overwhelming nature of the time-critical work
Both surges of the pandemic resulted in a sudden, exponential in-

crease of patients with respiratory failure that exceeded standard ICU ca-
pacity. The volume of patients with critical hypoxia, as well as the

Table 2
CCOT review profile and outcomes of HM patients.
Pre-pandemic Surge p-value Non-surge p-value
(N =104) (N = 40) (N=94)

Type of review n(%)
Bedside 63 (60.6%) 24 (60.0%) 1 58 (61.7%) 0.54
Remote 37 (35.6%) 13 (32.5%) 28 (29.8%)
Missing 4 (3.8%) 3 (7.5%) 8 (8.5%)

Time to bedside review (mins)
Mean (SD) 22.0 (25.3) 14.5(17.2) 13.8 (14.9)
Missing 41 (39.4%) 16 (40.0%) 36 (38.3%)

Admitted to ICU n(%)
Y 44 (42.3%) 19 (47.5%) 0.57 33 (35.1%) 0.38
N 60 (57.7%) 21 (52.5%) 61 (64.9%)

ICU Outcome n(%)*
Alive 31 (77.5%) 10 (100%) 0.17 36 (78.3%) 1
Dead 9 (22.5%) 0 (0.0%) 10 (21.7%)

Hospital LOS (days)
Mean (SD) 29.0 (23.1) 41.5 (55.8) 393 (32.1)

Hospital Outcome n(%)
Alive 71 (68.3%) 29 (72.5%) 0.69 67 (71.3%) 0.76
Dead 33 (31.7%) 11 (27.5%) 27 (28.7%)

* patients admitted in ICU (N) 40 10 46

CCOT: Critical Care Outreach Team; HM: haematological malignancy.
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Initial review

Number

Pre-pandemic Pandemic

Fig. 1. Type of CCOT review pre- and during the pandemic.
CCOT: Critical Care Outreach Team.

intensity of their management created a strained environment, with staff
frequently feeling overwhelmed and unable to cope with the job pres-
sures.

[...] it was relentless... they kept coming and coming and the phone
never stopped ringing’.
‘... and at some point I thought: this is it, we will not make it...".

The number and rapidity of patient deterioration during both pan-
demic surges, and the fact that critical care beds were not readily
available exacerbated the strain experienced by CCOT staff, who
often felt ‘snowed under’. Interestingly, working under pressure
also highlighted positive emotions towards other members of the
CCOT; compassion, care and kindness were emotions often men-
tioned by the interviewees.

Wilcoxon p =0.012
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Fig. 2. Time to CCOT pre- and during the pandemic.

Journal of Critical Care 71 (2022) 154109
3.2. The uncertainty of administering therapies where evidence was lacking

Members of the CCOT spoke about the pressure they felt when asked
to facilitate the administration or continuation of therapies at the re-
quest of colleagues, when the likely benefit was unclear. This was
particularly difficult when the patients were distressed or unable to
consent.

‘It felt like we were unable to make up our minds. The patient was dying
but [the parent team] continued to administer drugs that didn't seem to
make any difference. Sometimes it felt like torture’.

The sense of pressure sprung also from patient/ family requests for
therapies that were not evidence based. Even though the CCOT were
not the primary therapy decision-makers, having to ‘deny’ patients
medication that the latter thought beneficial weighed heavy on their
minds.

‘The number of times I was asked for hydroxychloroquine... It is so hard
to say that the hospital won't be providing this treatment. The families
were so angry - sad and angry’.

‘... a wife was asking me why her husband wasn't going to ICU. What
was I supposed to say? I called the doctors to speak to her...".

3.3. Feelings of guilt from having insufficient time to deliver care

The increased number of referrals to the CCOT during the surge pe-
riods created feelings of inadequacy and frustration at not having the
time to provide the quality of care that the CCOT members expected
of themselves. The high mortality witnessed, especially during the first
surge, resulted in feelings of sadness and disappointment that the
dying patients couldn't receive more holistic end-of-life care.

‘Sometimes, I took care of two or three patients that died in one shift. It
felt like I was going from one dying patient to another... they all died
alone. [I] found that really, really hard’.

The interviewees also reported anxiety that some patients were
looked after by redeployed staff with no ICU experience. The anxiety
frequently turned into frustration when staff that the CCOT provided
training for during the first surge were not allocated to Covid wards
during the second surge.

3.4. The increased decision-making responsibility

Several nursing members of the CCOT commented on what they
perceived as the burden of decision-making responsibility:

‘Patients were coming in the emergency department and decisions
needed to be made urgently... sometimes the patients couldn't
give you any information but still you needed to decide. Thankfully,
colleagues came to help but still... [it was] difficult’.

Although the triage decisions were more difficult for the medical
members of the CCOT, the nurses commented on the difficulty they
encountered when decisions to limit life-sustaining treatment were
challenged by the parent teams or by families. The limited time to
reach a decision, due to rapid physiological deterioration, heightened
the feelings of uncertainty and doubt of the CCOT.

4. Discussion
The Covid-19 pandemic has created a significant mismatch between

ICU supply (in the form of beds, staff and/or other resources) and
demand (the need for admission and management of critically ill
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patients). Even before the pandemic, high ICU capacity strain had been
associated not only with increased hospital mortality [20,29] but also
with lower chance of admission to ICU [17],poor quality of care and ad-
verse psychological sequelae for ICU healthcare professionals [30,31].
Emerging literature suggests that the deleterious effect of the SARS-
CoV-2 infection on patients with HM is extenuated [32,33]. However,
no study to date has explored the impact of the pandemic on the man-
agement of deteriorating HM patients, prior to their admission to ICU.
We have described the significant expansion of the CCOT in our institu-
tion, which consisted of doubling of its staffing, in order to respond to
the doubling in referral rate during the surge periods. We have shown
a decrease in CCOT bedside and remote reviews of patients with HM
during the two surge periods, which was at odds with the staggering in-
crease in referrals for other hospitalised patients. Furthermore, despite
the increased demand on the CCOT, there was no statistical difference
between the types of reviews offered to haematology patients, whereas
the response time improved.

Several studies have reported on the collateral damage of the Covid-
19 pandemic on the non-Covid patient population [23,34,35]. The pres-
ent study was an attempt to assess whether the strain put on our CCOT
translated into lapses in the provided quality of care, using response
time and ICU admission as surrogate markers. The results suggest that,
even during the surge period, the CCOT attended to the deteriorating
HM patients faster than before the pandemic (22 +/— 25 min vs. 14.5
417 min), without changing the mode of care delivery (bedside vs. re-
mote). This of course is very reassuring but needs to be interpreted with
caution. In the height of the pandemic, the haematopoietic stem cell
transplantation (HSCT) services in our institution (and indeed the coun-
try) were paused, with all but the more urgent cases being admitted.
This undoubtedly would have impacted on the number of patients re-
ferred to the CCOT, as is demonstrated by the decrease in the number
of HM referrals during the surge period. Nonetheless, and in the context
of the tripling of the total referrals to the CCOT, the prompt response
time probably highlights the high-quality service provided to patients
with HM after the expansion of the CCOT.

Critical care admission of HM patients during the Covid-19 pan-
demic has been reported between 18 and 21% of hospitalised pa-
tients [32,33]. On the contrary, we reported rates that fluctuated
from 10% during the capacity surges, to >40% in the pre-pandemic
and non-surge periods. Although detailed data on the exact reason
for admission is not available, almost all critically ill patients, that re-
quired ICU admission during the two surge periods, had a SARS-CoV-
2 diagnosis. The significant lower admission rate compared to inter-
national data can be explained by a change in treatment escalation
planning (TEP) and patient selection upstream of the decision to
admit to ICU. Capacity strain has been found to modify TEP practices
and expedite end-of-life discussions both in the emergency depart-
ment [36] and in ICU [19]. In an international survey of ICU staff car-
ing for Covid-19 patients, at different stages of the pandemic up to
one third of responders reported that limits were placed on adminis-
tering mechanical ventilation, and more than half reported changes
to policies and practices for cardiopulmonary resuscitation [37]. In
a previous study conducted at our institution, the ICU admission
rate for patients with HM was found to be approximately 47% [14],
a proportion that was similar to the pre-pandemic period and at
which we returned, as soon as the high ICU strain subsided and HM
activity approached its baseline (non-surge periods).

In a multinational project aimed to collect Covid-19 cases occurring
in HM patients, an overall mortality of 31% was reported [32]. In a sys-
tematic review of cancer patients with Covid-19 admitted to ICU, pooled
mortality was approximately 60%, with HM being associated with sig-
nificantly higher mortality compared with non-haematologic cancers
[38]. The present study demonstrated an ICU mortality of approxi-
mately 23% and 22% for the pre-pandemic and non-surge periods re-
spectively. These results are comparable to previous findings from the
same institution [14] but also the international literature [4,39]. On
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the contrary, no HM patient admitted in ICU during the surge periods
died. This surprising result may be attributed to the confounding effect
of upstream patient selection, which was suspected but cannot be con-
firmed with the present data. In a recent study on the outcome of cancer
patients considered for ICU admission, a high denial rate was associated
with lower mortality [6]. As mentioned previously, the extreme pres-
sure for ICU beds during the surge periods modified TEP practices in
critically ill patients [37] and it could be postulated that only patients
with the highest chance to survive ICU were admitted.

Individuals that worked on the front line during this pandemic were
affected in a multitude of ways, as they were trying to cope with the in-
creased workload and fear of the disease, whilst making difficult decisions
around escalation of treatment [40]. A large number have suffered psy-
chological distress, moral injury and mental exhaustion [41,42]. A com-
mon reported theme was being unable to complete tasks adequately or
provide a standard of care seen as essential prior to the pandemic,
which appeared more prevalent in more senior staff [43]. Senior staff
members also described the psychological impact of supporting other
team members, describing a sense of ‘taking on others’ psychological dis-
tress [43]. The present study reinforces the above themes, with feelings of
guilt and overwhelming responsibility being commonly reported. Even
though the CCOT includes medical staff, they work in a rotational pattern,
minimising the exposure to the potential stressors. The stable workforce
who consists of senior ex-ICU nurses, are all highly trained clinicians
used to preforming at a high level. The shift from holistic, optimal review
and management to providing emergency care (‘firefighting’) may be the
reason of the reported feelings of inadequacy and frustration, which were
not justified either by process or patient outcomes.

Our study has several important limitations: first, its retrospective,
observational nature precludes any inferred causality, especially a
CCOT constitutes a complex intervention, with potential confounding
factors that have not been explored fully. Second, due to the extreme
pressures on CCOT during the pandemic, prioritisation was given to
the clinical workload. This resulted in a significant amount of missing
data, especially on the CCOT's performance measured (e.g. time to re-
view), as well as on the characteristics of the HM patients reviewed
(e.g. HSCT vs chemotherapy). Last, this is a single centre study with a ro-
bust CCOT that had experience in the review and management of HM
patients outside ICU before the pandemic. It is possible the reported re-
sults cannot be replicated in different healthcare systems, where an out-
reach team was created as a result of the capacity surge of the pandemic.
Nonetheless, this is the first study to describe the adaptation of the CCOT
during the surge period of the Covid-19 pandemic and assess its impact
on patients with HM upstream of ICU admission.

5. Conclusions

Despite the increase in total hospital referrals of patients with HM,
less of them were reviewed by the CCOT during the surge periods. The
quality of care provided by the CCOT wasn't impaired, as reflected by
the number of patients receiving bedside reviews and the shorter-
than-pre-pandemic response time. Patient outcomes, ICU admission
rate and mortality, appeared improved both in the surge and non-
surge periods. Sources of anxiety for the nursing members of the
CCOT were the overwhelming clinical work and the increased
decision-making responsibility of the role, as well as the insufficient
time to deliver optimal care, which resulted to feelings of guilt. The
impact of hospital admission policies and available treatments for
HM patients during the surge periods of the pandemic should be ex-
plored further.
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