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Abstract

Background: The COVID-19 pandemic has put an exceptional strain on intensive care
units worldwide. During the first year, the survival of patients with acute hypoxaemic
respiratory failure appears to have improved. We aimed to describe the mortality
rates, management characteristics and two pandemic waves during the first year at
three non-academic rural intensive care units in Sweden.

Methods: We retrospectively analysed all cases of COVID-19 admitted to intensive
care units in Region Jonkoping County during 1 year. The primary endpoint was 30-
day mortality.

Results: Between 14th March 2020 and 13th March 2021, 264 patients were admit-
ted to undergo intensive care with confirmed SARS-CoV-2 infection. The 30-day mor-
tality rate after the initial intensive care admission was 12.9%, and this rate remained
unchanged during both pandemic waves. However, we found several distinct differ-
ences between the two pandemic waves, including an increase in the use of high-flow
nasal oxygen but a decrease in invasive mechanical ventilation use, biochemical mark-
ers of inflammation, continuous renal replacement therapy and length of stay in the
intensive care unit.

Conclusion: Our study showed that critically ill patients with COVID-19 in Sweden
have a low 30-day mortality rate which compares well with results published from
academic centres and national cohorts throughout Scandinavia. During the second
pandemic wave, the proportion of patients receiving invasive mechanical ventilation
and continuous renal replacement therapy was lower than that in the first wave. This
could be the result of increased knowledge and improved therapeutic options.
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1 | INTRODUCTION

Currently, there is an unprecedented surge in the demand for in-
tensive care resources worldwide due to the coronavirus disease
(COVID-19) pandemic. Initial reports from China and Italy described
high mortality rates among intubated, mechanically ventilated pa-
tients.>? In comparison, more recent reports from Scandinavia
and central Europe have shown lower 30-day mortality rates.>”’
The first case of COVID-19 in Sweden was reported in Jonkdping
on the 31st of January 2020 in a patient who had travelled abroad.
Six weeks later, on 14 March 2020, the first patient with COVID-19
was admitted to an intensive care department in J6nk&ping County.

During both waves, Jonkdping County, a region with 360,000 in-
habitants and three hospitals which under normal circumstances had
13 intensive care unit (ICU) beds and ventilators, had the highest num-
ber of both confirmed severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) positive cases and critically ill COVID-19 patients in
Sweden, resulting in an exceptionally challenging situation throughout
the first year.'°

Data from the Swedish Intensive Care Registry have indicated that
risk-adjusted mortality rates among ICU patients with COVID-19 in
Region Jonkoping County have been significantly lower than those in
the rest of Sweden.!! By contrast, previous reports have shown a ben-
eficial effect on mortality among mechanically ventilated patients with
non-COVID-19 acute respiratory distress syndrome (ARDS) in high-
volume academic centres compared with non-academic units.!?*3
Little is known about the clinical characteristics and outcomes among
critically ill COVID-19 patients admitted to rural, non-academic ICUs in
Sweden. Typically, these units have a lower staff-to-patient ratio when
compared with academic centres.* Thus, it is of key interest to de-
scribe management and outcome features in non-academic hospitals
in this group of patients, particularly during a pandemic when ICU re-
sources are scarce and many patients had to be treated in up scaled
non-academic ICUs. Another interesting aspect of the COVID-19 pan-
demic was the distinct periods of high incidence (the first and second
waves) with an intermediate period of two months when the ICUs in
Region Jonk&ping County had not admitted any COVID-19 patients.
These circumstances made it possible for the ICU staff to learn from
the first wave both medically and in terms of how to organise an ICU
for the management of COVID-19 patients.

We aimed to describe the mortality rates, management char-
acteristics and two pandemic waves (W1 and W2) during the first
year at three non-academic rural intensive care units in Jonkoping

County, Sweden.

2 | METHODS

2.1 | Study design, patients and main outcomes

The present study was a retrospective analysis of all adult (age
>18 years) patients admitted to three different ICUs at three hospi-
tals in Region Jonkoping County (Sweden) with laboratory-verified

Editorial Comment

This study presents 1-year experience of managing
COVID-19 in three non-university hospital ICUs. The au-
thors report mortality rates and a shift in management and
improved outcomes of patients as the pandemic evolved
similar to those described at larger tertiary care and aca-

demic centres.

polymerase chain reaction assay results during the first year of the
COVID-19 pandemic. We excluded postoperative patients with
uncomplicated (in spontaneous ventilation) COVID-19. Patients’
demographics included age, sex, body mass index, presence of co-
morbidities (cardiac disease, hypertension, diabetes, kidney/liver/
lung disease, immunosuppression, neuromuscular disease and active
or previous cancer), as well as present or previous smoking habits.
The primary outcome was 30-day mortality. Secondary outcomes
included the length of stay (LOS) in the ICU, days on invasive me-
chanical ventilation (IMV), ICU and in-hospital mortality, discharge
destination and ICU-related complications.

2.2 | Ethical considerations

The study protocol was approved by the Swedish Ethical Review
Authority on 26 August 2020 (Dnr 2020-02758). The need for in-
formed consent was waived due to the retrospective nature of the
study.

2.3 | Definitions
The date intervals defining comparators W1 and W2 were from the
14th of March 2020 to the 13th of September 2020 and 14th of
September 2020 to the 13th of March 2021, respectively.

ARDS was defined using the criteria put forth by the Swedish
Intensive Care Registry adopted from the Berlin definition.*

Comorbidities were defined using the International Classification
of Diseases and Related Health Problems, tenth revision (ICD-10)
codes in the medical records prior to index admission: cardiovascu-
lar disease (125 and/or 150), hypertension (110), diabetes (E10/E11),
asthma (J45) and chronic obstructive pulmonary disease (J44) in
combination with active treatment. Chronic liver disease was defined
using the ICD-10 codes K70-K77. Pulmonary disease was defined as
emphysema (J43) and/or pulmonary fibrosis (J84). Neuromuscular
disease was defined as post-polio syndrome or multiple sclerosis
(ICD-10 codes B91, G14 or G35). All solid or haematologic malignan-
cies (active or past) were included in the study. Immunosuppression
was classified according to the simplified acute physiology 3 scor-

6

ing system,*® and kidney function was categorised according to

the Kidney Disease: Improving Global Outcomes classification of
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Intensive care unit capacity, admission rates and staffing prior to the pandemic surge

TABLE 1

ICU nurses holding

Specialist physicians holding full time

employment

Proportion of patients receiving IMV

2015-2019

Median SAPS 3 score

Annual admission
2015-2019

rate 2015-2019

Ventilator beds
available 24/7

full time employment

52.1

24.5

50%

59
58
47

538
342

Ryhov
Eksjo

214

6.3

31%

19.7

7.8

12%

515

Varnamo

ICU, intensive care unit; IMV, invasive mechanical ventilation.
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chronic kidney disease based on the glomerular filtration rate.!”
Ventilator time was defined as positive pressure ventilation through
either an endotracheal tube or tracheostomy cannula. Transfer to
another ICU due to overcrowding was regarded as a continuation
of the index admission. Only index admissions were included in the
analysis. Any systemic use of steroids during intensive care was cat-

egorised as steroid use, irrespective of the dose, timing and duration.

2.4 | Population size, ICU capacity and peak ICU
admission rates

The total catchment population for the three hospitals (Ryhov
County Hospital, Eksjo Hospital, and Varnamo hospital) was
361,75’9.18 The ICUs were closed and mixed, and led by consultant
board-certified specialists in anaesthesiology and intensive care
medicine. Prior to the pandemic, the three ICUs had seven, four and
four ventilator beds, respectively (4.15 ICU beds per 100,000 inhab-
itants) (Table 1). There was no dedicated retrieval service in this re-
gion. The three ICUs had a mutual guideline for treating COVID-19
patients in the ICU. This document served as a platform and was

updated continuously.

2.5 | Data collection and statistical analysis

The data were collected and validated by a group of specially trained
abstractors (ICU-registered nurses) from two digital medical record
systems (MetaVision" and Cambio Cosmic’). The baseline clinical
characteristics were summarised using descriptive statistics, strati-
fied by time period (W1 and W2) of the index admission. Categorical
variables are reported as frequencies and percentages and continu-
ous variables as medians and interquartile ranges (IQRs). Differences
between W1 and W2 were assessed using chi-squared tests, Fisher's
exact tests or Mann-Whitney U tests, as appropriate. All statistical
analyses were performed using SPSS version 27 (IBM Corporation).

Analysis items with p < .05 were considered statistically significant.

3 | RESULTS

Between 14th March 2020 and 13th March 2021, 264 patients were
admitted to the ICU with confirmed SARS-CoV-2 infection. The
baseline characteristics are shown in Table 2. A majority were male
and overweight/obese, with a median age of 65 years (range, 18-87).
Hypertension and diabetes were the commonest comorbidities. The
median time from the onset of first symptoms to arrival at the ICU
was 9 days (IQR, 7-12), and after being hospitalised for a median of
1.5 days (IQR, 0-4). An outline of patient numbers and time periods
is shown in Figure 1.

The highest occupancy rates in the three ICUs occurred during
W1 and were 257%, 225% and 225% of the normal capacities of the
three hospitals. Notably, there was no difference in the proportion
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TABLE 2 Characteristics at initial ICU admission among all patients with COVID-19

Patients admitted to ICU (%)
Age. years (range)

Sex (%)

Male

Female

BMI kg/m? (range)
Underweight (<18.5 kg/m?) (%)
Normal (18.5-24.9 kg/m?) (%)
Overweight (25.0-29.9 kg/m?) (%)
Obese (>30.0 kg/m?) (%)
Missing data (%)

Chronic cardiac disease (%)
Hypertensive disease (%)
Asthma (%)

COPD (%)

Smoker (%)

Pulmonary disease (%)
Immunosuppression (%)
Chronic liver disease (%)
Chronic renal failure KDIGO grade (%)
G1

G2

G3a

G3b

G4

Diabetes

Type 1 (%)

Type 2 (%)

Neuromuscular disease (%)
Active malignancy (%)

Solid tumour (%)
Haematologic cancer (%)
Index admission from
Emergency department
COVID 19 ward
Non-COVID 19 ward
Another ICU

Missing

Index admission to

Ryhov County Hospital
Varnamo Hospital

Eksjo Hospital

First wave

96 (36)
63 (19-86)

64 (66)
32(34)
29 (20-56)
-()

10 (10.4)
38(39.6)
47 (49.0)
1(1.0)
19 (20.0)
48 (50.0)
14 (14.6)
7(7.3)
26 (27.0)
13(13.5)
11 (4.2)
1(0.4)

48 (50)
35 (36.5)
9(9.4)
3(3.1)
1(1.0)
26 (27.0)
4(4.2)
22(23.0)
6(2.3)
6(6.3)
5(5.3)
1(1.0)

14 (14.6)
67 (69.8)
14 (14.6)
1(1.0)
0(0)

53(55.2)
23(24.0)
20 (20.8)

Second wave

168 (64)
67 (14-87)

123 (73)
45 (27)

29 (17-51)
1(0.6)
22(13.1)
62(36.9)
78 (46.4)
5(3.0)
35(21.0)
98 (58.3)
22(13.1)
16 (9.5)
50(29.7)
12(7.1)
18(6.9)
4(1.5)

63(37.5)
68 (40.5)
22(13.1)
12 (7.1)
3(1.8)
52 (30.1)
4(2.4)
48 (28.6)
3(1.1)
12(7.2)
7(4.1)
5(3.0)

39 (23.2)
114 (67.9)
10 (6.0)
2(1.2)
3(1.8)

81(48.2)
32(19.2)
55(32.7)

p-value

-7.0to0 0.5*
.3

Total population

264 (100)
65 (18-87)

187 (70)
77 (30)
29(7)
1(0.4)
32(12.1)
100 (37.9)
125 (47.0)
6(2.3)

54 (20.5)
146 (55.3)
36 (13.6)
23(8.7)
76 (28.8)
25(9.5)
29 (11.0)
5(1.9)

111 (42.0)
103 (39.0)
31(11.7)
15(5.7)
4(1.5)

78 (29.5)
8(3.0)

70 (26.5)
9(3.4)

18 (6.8)
12 (4.5)
6(2.3)

-53(20.3)
181(68.6)
24 (9.1)
3(1.1)
3(1.1)

134 (50.7)
55(20.8)
75 (28.4)

The significance level refers to the distribution of for example ARDS classes between the two waves, and not between the specific groups (in italics).

BMI, body mass index; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; G. grade: *95% confidence interval.
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of patients admitted to the ICU directly from the emergency depart-
ment (14.6% during W1lvs. 23.2% during W2).

Detailed characteristics of ICU management are given in Table 3.
The proportion of patients who received high flow nasal oxygen
(HFNO) administered as the highest level of respiratory support in
the ICU increased from 7.3% to 20.8% (p = .004) in W2 compared
with W1. In comparison, the proportion of patients who under-
went IMV was lower in W2 than in W1 (72.6% and 85.4%, p = .017).
Similarly, the proportions of patients who were treated with prone
ventilation (75.6% vs. 58.0%, p = .01) and prolonged infusion (>24 h)
of neuromuscular blockade (75.6% vs. 42.0%, p < .001) were lower
during W2.

Eleven patients (4.1%) were managed without HFNO, non-
invasive ventilation or IMV. Of these, eight were admitted to the
ICU for reasons other than acute hypoxaemic respiratory failure (i.e.,
shock, liver failure, seizures, diabetic ketoacidosis, left ventricular
failure, or electrolyte disturbances).

Whereas the median time for patients receiving continuous renal
replacement therapy (CRRT) remained unchanged (117 vs. 187 h,
p = .3), the proportion of patients requiring CRRT declined from
27.0% to 9.5% (p < .001) during W2.

The median LOS in the ICU was 10 days (IQR, 3-19), but signifi-
cantly shorter (13.5 vs. 7.5 days, p < .001) during W2. Similarly, the
median time spent in IMV decreased from 15 days to 9 days (p =.03).

Sixty patients (22.7%) were transferred to another ICU during
the first year due to overcrowding, and the proportions were similar
between waves (20.8% vs. 23.8%, p = .6). There was no difference
in 30-day mortality between patients who underwent inter-facility
transfers and those who did not (p = .3).

The rate of steroid use during intensive care increased from 54.6%
during W1 to 96.4% during W2 (p < .001), whereas the rate of antibi-
otic administration remained unchanged throughout the study period
(88%). Peak laboratory values of creatinine, myoglobin, C-reactive pro-
tein, and procalcitonin were significantly lower during W2.

More than one in three patients (31.4%) experienced pressure
sores; however, the rate was significantly lower during W2, from

QACLA Scanaineviea™

47.9% during W1 to 22.0% (p < .001). The 30-day mortality rate
(Table 4) remained unchanged over the study period, with a total of
34 deaths (12.9%) recorded. Of these, 26 (9.8%) died in the ICU. In
total, 43 patients (16.3%) died during hospitalisation. There were no
differences in 30-day mortality rate between W1 and W2 at any of
the centres. Seven (2.7%) patients were still hospitalised at the time
of the data cut-off. Among patients with IMV, 25 (12.4%) died within
30-days of ICU admission.

4 | DISCUSSION

To the best of our knowledge, the present study represents the first
complete analysis of a 1-year COVID-19 ICU cohort in Scandinavia.
The main findings were the low 30-day and in-hospital mortality
rates that compared well with the results from both Scandinavian ter-
tiary centre ICUs and national data sets during W1.2378 Furthermore,
the mortality rates were consistently low throughout both pandemic
waves during the first year.

IMV in combination with prone positioning is a cornerstone in
the treatment of moderate-to-severe ARDS, and these measures
were frequently used during both waves.' The overall proportion
of patients with IMV (77%) was slightly lower than that reported at
other Scandinavian centres according to data from the initial pan-
demic phase. By contrast, the rate of use of prone positioning during
IMV was substantially higher in this study.>®%’ In a Swedish report
published by Chew et al., 40% of patients had severe ARDS, which is
roughly twice that reported by Laake et al. in Norway and the pres-
ent study. ARDS severity correlates well with mortality and could
explain some of the differences between the studies.?%?!

The LOS in the ICU is a relevant factor during times of ex-
ceptional strain on limited ICU resources. With the exception of
the results of a smaller, single-centre cohort study conducted in
Norway,® the LOS in the ICU compared well within Scandinavia.®”
By contrast, in the present study, the median LOS was slightly
shorter, with a median of 10 days (IQR, 3-19). First, a feasible

Confirmed cases March 14th

2021-March 13th 2021

Hospitalised March 14th 2021-
March 13th 2021

Time period

Highest level of care

FIGURE 1 Study outline. ICU, intensive
care unit [Colour figure can be viewed at
wileyonlinelibrary.com]

Mortality at 30 days

n=29414

n=1819 (100%)

Wave 1 (Mar 14 -
Sept 13 2020)

n=622 (34%)

General ward n= Icu

526 (85%) n=96 (15%)

n=10 (10,4%)

n=24 (14,3%)
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TABLE 3 Characteristics of ICU management among all patients with COVID-19

First wave Second wave p value Total population
Number of patients admitted to ICU (%) 96 (36) 168 (64) 264 (100)
Days in hospital prior to ICU admission (IQR) 2.0 (1-5) 1.0 (0-4) 3 1.5 (0-4)
Days between first symptom and ICU 10.0(7-12) 9.0 (7-12) 2 9(7-12)
admission (IQR)
Limitation of care during ICU admission (%) 19 (19.8) 34 (20.2) (Missing 9 53(20.1)
data n=1)
SAPS3 score on index ICU admission (IQR) 57 (48-62) 58 (51-64) 5 58 (49-63)
Highest level of respiratory support
Oxymask 6(6.3) 11 (6.6) .9 17 (6.4)
HFNO (%) 7(7.3) 35(20.8) .004 42 (15.9)
NIV (%) 1(1.0) 0(0) = 1(0.4)
IMV (%) 82 (85.4) 122 (72.6) .017 204 (77.3)
ARDS class* (among patients who 82 (40.8) 119 (59.2) .8 201 (100)?
underwent IMV)
Mild. (P/F ratio >26.6 kPa) (%) 8(9.8) 15(12.6) - 23(11.4)
Moderate. P/F ratio >13.3 and <26.6 kPa (%) 59 (72.0) 82 (68.9) - 141 (70.1)
Severe. P/F ratio <13.3 kPa) (%) 15(18.3) 22(18.5) - 37(18.4)
Prone ventilation (%) (among patients with 62 (75.6) 69 (58.0) .01 131 (65.2)
ARDS who underwent IMV)
Hours in prone ventilation (IQR) 31 (4-68) 13 (0-35) .034 16 (52)
NMB >24 h (%) (among patients with ARDS 62 (75.6) 50 (42.0) <.001 112 (55.7)
who underwent IMV)
Tracheotomy (%) (among patients with 55 (67.1) 65 (54.6) .052 120 (58.8)
ARDS who underwent IMV)
Days to tracheotomy (IQR) 9 (6-10) 7 (5-9) .002 8 (6-10)
ECMO (%) 0(0) 1(0.6) - 1(0.4)
CRRT (%) 26 (27.0) 16 (9.5) <.001 42 (15.9)
Hours in CRRT (IQR) 117 (75-261) 187 (84-586) 3 142 (75-415)
CVC (%) 89 (92.7) 153 (91.1) .6 242 (91.7)
Vasopressor® (%) <.001
No vasopressor 14 (14.6) 54 (32.5) - 68 (26.0)
<0.1 pg/kg/min 55(57.3) 87 (52.4) - 142 (54.2)
>0.1 pg/kg/min 27 (28.1) 25(15.1) - 52(19.8)
TVPM (%) 1(1.0) 4(2.4) 7 5(1.9)
Transfer to another ICU 20 (20.8) 40 (23.8) .6 60 (22.7)
Pharmacological treatment
Steroids (%) 54 (56.3) 162 (96.4) <.001 216 (81.8)
Remdesivir (%) 1(1.0) 19 (11.3) .002 20(7.6)
Antibiotics (%) 85 (88.5) 146 (86.9) 7 231 (87.5)
Tocilizumab (%) 3(3.1) 3(1.8) .5 6(2.3)
Anakinra (%) 0(0) 0(0) - 0(0)
Hydroxychloroquine/chloroquine 8(8.3) 0(0) <.001 8(3.0)
phosphate (%)
Inhaled vasodilators 19 (19.8) 23(13.7) 2 42 (15.9)
LMWH* (%) 94 (97.9) 159 (94.6) 2 253(95.8)
LMWH*>9000 U/day (%) 42 (43.8) 133(79.2) <.001 175 (66.5)

(Continues)
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TABLE 3 (Continued)

First wave

Laboratory tests (peak value during ICU admission)
NTproBNP ng/L (IQR) 1091 (342-3919)
Creatinine pmol/L (IQR) 92 (75-232)
Myoglobin ug/L (IQR) 467 (183-1647)
271 (260-334)
1365 (720-2885)
1.6 (0.6-5.4)

C-reactive protein mg/L (IQR)
Ferritin ug/L (IQR)
Procalcitonin ug/L (IQR)

QACLA Scanaineviea™

Second wave p value Total population
589 (298-1609) 0.1 672 (307-2280)
78 (61-107) .039 82 (52-123)

145 (75-338) <.001 210 (26-545)
148 (80-234) <.001 197 (98-279)
1101 (332-2922) .8 1129 (450-2904)
0.4 (0.2-1.4) <.001 0.5(0.2-2)

The significance level refers to the distribution of for example ARDS classes between the two waves, and not between the specific groups (in italics).

ARDS, acute respiratory distress syndrome; CRRT, continuous renal replacement therapy; CVC, central venous catheter; ECMO, extracorporeal
membrane oxygenation; HFNO, high flow nasal oxygen; ICU, intensive care unit; IMV, invasive mechanical ventilation; IQR, interquartile range;
LMWH, low molecular weight heparin (*tinzaparin); NIV, non-invasive ventilation; SAPS3, simplified acute physiological score 3; TVPM, transvenous

pacemaker.

*Three mechanically ventilated patients admitted to the ICU for postoperative reasons were excluded from the analysis.

®The lowest consistent P/F- ratios were recorded and used for the ARDS classification.

“Noradrenaline (missing data for two patients).

explanation could be our liberal approach to tracheostomies (60%)
in combination with the possibility of discharging tracheotomised
patients to intermediate care (non-ICU) wards. These findings il-
lustrate the potential clinical benefits (easier weaning and early
discharge) of early tracheostomy, and agree with those of studies
other than those recommended by international guidelines avail-
able in the initial phase of the pandemic.?2"2* Second, we believe
that sedation levels might have been lower during W2 as a result
of increased intensive care experience among the nurse anaesthe-
tists allocated to the COVID-19 ICUs.

The venous thromboembolism (VTE) rate has been reported to
be as high as 31% (95% confidence interval [Cl], 23-39) among ICU
patients with COVID-19, and the corresponding number of clinically
significant cases of VTE in the present study was 6% (95% Cl, 4-
10).2° The observed VTE rate could reflect the widespread (66%)
prophylactic use of low molecular weight heparin at doses higher
than those typically used for prophylaxis. However, the evidence
supporting different dose levels of anticoagulation in COVID-19 is

controversial 26728

and in an attempt to minimise patient harm, we
closely monitored the levels of anti-factor Xa.

The overall use of steroids was relatively high during W1
(54.6%) and very high (>95%) during W2. We believe that the in-
creased use of steroids reflects the rapid adaptation to novel find-
ings regarding the efficacy of steroids as a treatment for severe
CoVID-19.% By contrast, the use of more experimental treatments
(tocilizumab, anakinra and chloroquine) which remained limited
throughout the year, reflecting conflicting evidence and our con-
servative approach.®®

Collectively, we followed a simple treatment protocol through-
out the year. The goal of this protocol (Supplementary Files) was
to reflect the current knowledge, and the protocol was updated on
several occasions. In addition to pharmacotherapy, the protocol in-
cluded suggested ventilator strategies, positioning guidance, seda-

tion strategies, staffing requirements, guidance for microbiological

sampling (bronchoalveolar lavage) and hygiene routines. This pro-
tocol could have helped harmonise the approaches of the staff to
the management of this novel patient group according to the best
available evidence, and in maintaining the ‘less-is-more’ strategy, fo-
cussing on getting the basics right, every time.

Interestingly, during W2, we noted a decline in the use of
IMV, prone positioning and the prolonged use of neuromuscular
blockers without changes in the mortality rate. Among patients
who underwent IMV, the distribution of ARDS classes remained
unchanged; however, more patients with low P/F ratios were
managed without IMV during W2. These findings, together with
the decreased LOS and incidence of pressure ulcers, are, in our
opinion, a result of several factors. These include higher levels
of knowledge about the disease, successively more trained staff,
team-training practices, and no shortage of medications and dis-
posables. Furthermore, steroid and anticoagulation therapy prior
to ICU admission may have contributed to the difference in the
need for IMV. This could be supported by the biochemical find-
ings with lower median peak values of both C-reactive protein and
procalcitonin.

A substantial number of patients were transferred to an-
other ICU, mainly due to the limited capacity of the referring unit.
Previously, some data have indicated that patients exposed to trans-
fer have an increased risk of death.®* On the contrary, some reports
have indicated a lower mortality rate among COVID-19 patients
transferred between |CUs.*3%33

The present study had several strengths. First, no patient was
lost to follow-up with regard to the primary endpoint. Second, we
present a complete, high-resolution dataset from the first pandemic
year from ICUs in three non-academic hospitals. Third, the data were
collected and validated by trained abstractors using the same elec-
tronic patient data management and chart systems.

The main limitation of the present study lies in its retrospective
nature. Although a prospective study could increase the validity of
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Second
First wave wave p-value
Death within 30 days (%) after 10 (10.4) 24 (14.3) 4
index admission
Death in the ICU (%) 0(10.4) 16 (9.5) .8
Death during hospitalisation (%) 3(13.5) 30(17.9) 4
LOS (days) in ICU (IQR) 13.5(6-22) 7.5 (2-8) <.001
Time in IMV (IQR) 5(9-22) 9 (5-19) .03
ICU readmission (%) 9 (9.4) 11 (6.5) 4
Length of hospitalisation (IQR) 32(16-47) 20.5(13-36) 014
Pressure sore (%) 6(47.9) 37 (22.0) <.001
Heart failure (%) 19 (19.8) 26 (15.5) 4
Cardiac arrest with CPR (%) 5(5.2) 4(2.4) 2
Pneumothorax/subcutaneous 6(6.3) 4(2.4) 1
emphysema/
pneumomediastinum (%)
Septic shock (%) 0 (0) 9 (5.4) .03
DVT (%) 2(2.5) 2(0.8)
PE (%) 4(5.0) 10 (5.9) 1.0
Reintubation 8(10) 14 (11.5)
Recannulation 2(3.0) 7 (10.8)
RRT 30 days after initial ICU 7(7.3) 1(0.6)
admission (%)
Discharge destination
Home (%) 70(72.9) 110 (65.5)
Nursing home (%) 12 (12.5) 19 (11.3)
Hospitalised at time of data 0 (0) 7 (4.2) -
cut-off (%)
Deceased at time of data 14 (14.6) 32 (19.0) -

cut-off (%)

TABLE 4 Patient outcomes
All
4(12.9)

26 (9.8)
43(16.3)
10 (3-19)
12 (6-20)
20(7.6)
23 (14-41)
83(31.4)
45(17.3)
9(3.4)
10 (3.8)

9(3.4)
4(1.5)
14(5.9)
2(109)
9(7.5)
8(3.0)
180 (68.2)
31(11.7)
7(27)

46 (17.4)

ICU, intensive care unit; LOS, length of stay; IQR, interquartile range; IMV, invasive mechanical
ventilation; CPR, cardiopulmonary resuscitation; DVT, deep vein thrombosis; PE, pulmonary

embolus; RRT, renal replacement therapy.

our findings, given the rapid evolution of the pandemic, there was
simply no time to plan for such a study beforehand. Further, we did
not have data on patient ethnicity, socioeconomic status and ICU
staffing throughout the year. These factors are relevant and known
confounders of mortality among critically ill patients and must
be considered when comparing variations in mortality between
units.®**"% Finally, a substantial proportion of the patients were
transferred outside the region and details regarding laboratory val-
ues, time spent in CRRT and prone positioning, and complications
could be incomplete.

In conclusion, the present study showed that critically ill patients
in our county with COVID-19 have a low 30-day mortality rate,

which compared well with results from academic centres,®” and na-

tional cohorts in Scandinavia.*"8
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