Catastrophic COVID-19 Delta Variant Surge
in French West Indies: Report of an ICU Triage

Policy”*

OBJECTIVES: Here, we report the management of a catastrophic COVID-19
Delta variant surge, which overloaded ICU capacity, using crisis standards of care
(CSC) based on a multiapproach protocol.

DESIGN: Retrospective observational study.
SETTING: University Hospital of Guadeloupe.

PATIENTS: This study retrospectively included all patients who were hospitalized
for COVID-19 pneumonia between August 11, 2021, and September 10, 2021,
and were eligible for ICU admission.

INTERVENTION: Based on age, comorbidities, and disease severity, patients
were assigned to three groups: Green (ICU admission as soon as possible),
Orange (ICU admission after the admission of all patients in the Green group),
and Red (no ICU admission).

MEASUREMENTS AND MAIN RESULTS: Among the 328 patients eligible for
ICU admission, 100 (30%) were assigned to the Green group, 116 (35%) to the
Orange group, and 112 (34%) to the Red group. No patient in the Green group
died while waiting for an ICU bed, whereas 14 patients (12%) in the Orange group
died while waiting for an ICU bed. The 90-day mortality rates were 24%, 37%, and
78% in the Green, Orange, and Red groups, respectively. A total of 130 patients
were transferred to the ICU, including 79 from the Green group, 51 from the
Orange group, and none from the Red group. Multivariate analysis revealed that
among patients admitted to the ICU, death was independently associated with a
longer time between ICU referral and ICU admission, the Sequential Organ Failure
Assessment score, and the number of comorbidities, but not with triage group.

CONCLUSIONS: CSC based on a multiapproach protocol allowed admission
of all patients with a good prognosis. Higher mortality was associated with late
admission, rather than triage group.

KEY WORDS: crisis standards of care; intensive care unit; mechanical ventilation;
triage; withholding

around the world. Some of these surges have been considered “cata-
strophic” because a massive influx of critically ill patients has over-
whelmed the healthcare system, such as in Eastern France and Northern Italy
during the first wave of the pandemic from February to April 2020 (1, 2). In
these settings, complete saturation of ICUs was prevented by transferring
patients to other regions of the country with lower ICU strain, which protected
the healthcare system from collapse (3, 4).
Guadeloupe is a French West Indies island with a high standard of care,
which is isolated from the mainland by the Atlantic Ocean. Oversea air transfer
of critically ill COVID-19 patients requires an 8-hour flight and can only be

Since late 2019, the COVID-19 pandemic has included repeated surges
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@\ KEY POINTS

Question: What factors affected mortality when
crisis standards of care (CSC) were applied, using
a multiapproach triage protocol, to manage health-
care saturation during a catastrophic COVID-19
surge?

Findings: Under CSC, higher mortality seemed to
be independently associated with late ICU admis-
sion, rather than triage group.

Meanings: Experimental models of CSC, particu-
larly using a multiapproach triage protocol, can be
helpful during a catastrophic surge in a pandemic.

. J

conducted for highly selected patients. In July 2021,
the fourth COVID-19 surge began in Guadeloupe,
mainly caused by the severe acute respiratory syn-
drome coronavirus 2 Delta variant (5), and it appeared
that the ICUs would be rapidly overwhelmed despite
a dramatically increased ICU bed capacity. It became
obvious that instead of using a “first come, first served”
policy, a stringent triage policy for ICU beds was nec-
essary to try to admit all patients with a potential good
prognosis in the ICU and to avoid excess mortality. A
task force was rapidly created to develop local guide-
lines and to define the allocation of ICU resources,
with the goal of ensuring appropriate and fair deci-
sion-making regarding ICU transfer during the surge.
This kind of strategy has previously been described as
crisis standards of care (CSC) (6). Numerous CSC have
been described (2, 7), and the best model is still heavily
debated.

Here, we report the management of a catastrophic
COVID-19 surge using CSC. Our specific aims were to
describe the characteristics and outcomes of patients
according to triage group and to examine the factors
associated with mortality among patients who were
eventually admitted to the ICU, particularly whether
delayed ICU transfer was associated with higher
mortality.

METHODS

This study was approved by the ethical research com-
mittee of the University Hospital of Guadeloupe,
on July 16, 2021, under number n. A64_21_09_13
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(for the COVIGWAD-ICU study). The ethical commit-
tee waived the requirement for individual consent for
anonymous data collection, in accordance with French
law. Procedures were conducted following the ethical
standards of the national responsible committee on
human experimentation and the Helsinki Declaration
of 1975.

Study Design and Patient Selection

We conducted a retrospective observational study.
The CSC were applied during the surge peak, between
August 11 and September 10, 2021. This study in-
cluded all patients hospitalized at University Hospital
of Guadeloupe, who fulfilled the following criteria:
over 18 years old, COVID-19 diagnosis confirmed by
polymerase chain reaction (PCR), abnormalities on
chest radiograph or pulmonary CT, and acute respi-
ratory failure (oxygen flow > 10L/min to maintain
peripheral capillary oxygen saturation [Spo,] > 92%).
Notably, during this period, patients were only hospi-
talized at University Hospital of Guadeloupe if they had
severe COVID-19 pneumonia, requiring oxygen flow
greater than 5 L/min to maintain Spo, greater than 92%.

Description of the Hospital and ICU
Management

Guadeloupeisa French West Indies island with 440,000
inhabitants. University Hospital of Guadeloupe is the
main and major hospital, with 440 beds. In its usual
operating mode, there is one closed ICU with 22 in-
tensive care beds and eight intermediate care beds.
During the study period, the eight intermediate care
beds were converted to ICU beds, and 28 additional
ICU beds (expansion ICU) were created, with the
same standards in terms of staff and equipment, such
that there were a total of 58 ICU beds. To avoid cross
contamination, 12 ICU beds set up in the postoperat-
ing room were dedicated to non-COVID-19 patients.
Back-up nurses were brought in from the mainland
to help staft the expansion ICU. An additional 18
intermediate care beds were set up in the medical
ward for patients requiring noninvasive oxygenation.
During the entire study period, lockdown measures
were applied, and all scheduled medical and surgical
admissions were cancelled. In addition to the ICU
beds, 240 non-ICU beds were dedicated to COVID-19
patients in the ward.
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CSC Protocol

Anticipating a massive influx of patients, guidelines
for ICU admission and triage were developed prior
to the surge. These CSC guidelines were developed
by the local intensivists and the Ethic Committee of
Guadeloupe. Elaboration of the CSC was guided by the
principles of being fair and equitable, and the objective
of maximizing the healthy life years saved. Resource al-
location was based on a multiapproach strategy, which
has been described as more efficient than other strate-
gies based only on age cut-off or clinical severity (8, 9).
For both COVID-19 and non-COVID-19 patients,
prognosis was estimated based on the evaluation of
acute illness severity (i.e., number of organ dysfunc-
tions), severe and moderate life-limiting comorbidi-
ties, and the patient’s age.

Decisions regarding the potential ICU admission
of non-COVID-19 patients (Supplemental Fig. S1,
http://links.lww.com/CCM/H228) were based on
national criteria established by the French Society
of Anaesthesia and Critical Care and Perioperative
Medicine (SFAR) and the French Intensive Care
Society (SRLF) (10, 11). To guide decisions re-
garding the potential ICU admission of COVID-19
patients (Fig. 1), three priority groups were designed
based on survival rates under invasive mechan-
ical ventilation observed in large cohorts (12-15)
and in our institution (16). The Green group in-
cluded patients with a higher likelihood of sur-
vival (over 50% in our cohort, unpublished data),
who should be referred to ICU as soon as possible.
The Orange group included patients with an inter-
mediate probability of survival (between 30% and
50% in our cohort), who should be referred to the
ICU after the admission of all patients in the Green
group. Finally, the Red group included patients with
a high mortality rate (above 70%) (17-19), who
were not referred to the ICU during this high strain
period and who should receive medical and/or
palliative care.

These CSC were validated by an expert committee
including the SRLF and the SFAR. Finally, they were
approved by the national health administration of
France. The whole medical community of Guadeloupe
was informed of the CSC, and the population was in-
formed of the need of a triage policy due to the high
number of patients referred to the hospital.

Critical Care Medicine

Triage Procedure and ICU Admission

All patients eligible for ICU transfer were evaluated
by two senior intensivists and the ward physician in
charge of the patient. Together, these three physicians
assigned patients to one of the three predefined groups
(Green, Orange, or Red). When the patients assigned
to the Green group for ICU admission exceeded the
number of available ICU beds, local and national eth-
ics committees were consulted for advice by hotline.
Several criteria were then assessed, including the
number of dependent persons (children and persons
with handicap) living with the patient. The triage deci-
sion was recorded in each patient’s chart.

ICU Management

For patients admitted to the ICU, COVID-19 pneu-
monia was treated according to World Health
Organization guidelines (12) and CSC applied. No
patient received prolonged cardiopulmonary resusci-
tation. Renal replacement therapy was discussed on
a case-by-case basis. Mechanically ventilated patients
were screened daily. Patients with a Pao_/F1o0, ratio
above 150, lasting over 48 hours, without requiring
a prone position or norepinephrine above 0.5 pg/kg/
min, were considered for oversea transfer, and the de-
cision was made after family approval. Based on pre-
vious reports (20, 21), late ICU admission was defined
as admission at least 2 days after the first ICU referral,
and early ICU admission as admission less than 2 days
after the first ICU referral.

Data Collection

For all patients, the following variables were col-
lected: age; gender; comorbidities (e.g., arterial
hypertension, obesity, diabetes, malignancy, and
immunosuppression); ratio of oxygen saturation as
measured by pulse oximetry F1o0, to respiratory rate
(ROX) index (22); noninvasive oxygenation strategy,
such as high-flow nasal oxygen (HFNO); specific
COVID-19 treatments received, such as steroids and
tocilizumab; and 90-day outcome. Among patients
transferred to the ICU, we also recorded the time to
transfer, Simplified Acute Physiologic Score (SAPS)
2 and Sequential Organ Failure Assessment (SOFA)
scores upon admission, and the use of invasive me-
chanical ventilation.
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ICU referral for COVID-19 confirmed by polymerase chain reaction

Patient eligible for ICU No End of
Abnormalities on chest X-Ray or pulmonary tomodensitometry, and acute _— assessment
respiratory failure, defined by an oxygen flow > 10 L/min to maintain SpO, > 92%.

Yes l

Predefined reason for ICU non-admission?

- Severe disability (performance status score >=3)

- Metastatic malignancy

- Organ transplant recipient

- Severe acute extra pulmonary organ dysfunction (cardiac arrest, coma
(GCS <8)

- Severe chronic organ impairment (cirrhosis Child C, Renal impairment
requiring dialysis, pulmonary fibrosis under oxygen)

No l
Yes
Color group assignment based on
age and number of comorbidities (see below*)
| | |
Green group Orange group Red group
Admit to the ICU Admit to the ICU after No ICU admission
as soon as admission of all the patients
possible in the Green group

*Colour group assessment based on age and comorbidities

Age (years)

<50 years 50 to 60 years 60 to 70 years >70 years

Comorbidities
0

1

2

>2

Comorbidities were arterial hypertension, diabetes, BMI >30kg/m2, apnea sleep syndrome, cardiopathy,
immunosuppression, chronic renal impairment without dialysis.

Figure 1. Guidelines for determining ICU admission of COVID-19 patients. BMI = body mass index, GCS = Glasgow Coma Scale,
Spo, = peripheral capillary oxygen saturation.

Statistical Analysis
y 25-75%) for continuous data and as number and per-
Allanalyses were performed using R4.0.4 (23). Variables ~ centage for categorical data. Variables were univariately
were reported as median and interquartile range (IQR, tested for association with the group attribution Green
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(vs Orange vs Red) and with 90-day mortality (vs alive
at 90 d), using Fisher exact tests for categorical variables
and Wilcoxon rank-sum test for continuous variables.
The probability of 90-day mortality was further ana-
lyzed among patients admitted to the ICU using mul-
tivariate logistic regression. All variables with p value
of less than 0.2 in univariate analysis were included in
the multivariate analysis, and we performed backward
selection on the model, stopping when the Akaike in-
formation criterion reached its minimum. No impu-
tation was performed for missing values. To evaluate
the impact of delayed admission to the ICU due to ICU
strain, Kaplan-Meier overall survival curves up to day
90 were separately computed for patients with delayed
ICU admission versus early ICU admission. A log-rank
test was used to measure the difference.

RESULTS

During the study period, 609 patients with PCR-confirmed
COVID-19 pneumonia were hospitalized. Figure 2 shows
the daily numbers of COVID-19 patients admitted and

the daily numbers of new COVID-19 patients with ICU
referral. Among the hospitalized patients, 328 (54%) ful-
filled the criteria for ICU eligibility, of whom 130 (40%)
were admitted to the ICU. Starting on August 11, 2021,
weekly trans-Atlantic patient transfers occurred, and 48
of 328 ICU patients (15%) were transferred to ICUs on
mainland France during the study period.

During the surge, ICU referrals for non-COVID-19
patients (Table S1, http://links.lww.com/CCM/H229)
were sharply reduced compared with usual ICU activity
(data not shown). A total of 52 non-COVID-19 patients
were admitted to the ICU, with a median age of 50 years
(IQR, 35-65 yr). Table S1 (http://links.lww.com/CCM/
H229) shows the main characteristics of these non-
COVID-19 patients and the reasons for ICU admission.

Group Description

Among the 328 patients eligible for ICU admission,
100 (30%) were assigned to the Green group, 116
(35%) to the Orange group, and 112 (34%) to the
Red group (Fig. 3). In the Red group, the reasons for
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Figure 2. Daily numbers of admissions (A) and of new ICU referrals (B) of patients with severe confirmed COVID-19 pneumonia at

University Hospital of Guadeloupe during the study period.
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Between 11 August and 10 September 2021
328 patients were eligible for ICU admission

!

Green group
n=100

f—p 21 patients improved
before ICU transfer
was possible

Orange group
n=116

A 2 L

79 patients tranfered to ICU
ICU Mortality 30% (n=24/79)
90-day mortality 24% (n=24/100)

y

51 patients transfered to the
ICU mortality 57% (n=29/51)
90-day mortality 37% (n=43/116)

— 14 patients died before

— 51 patients improved

Red group
n=112

ICU transfer was possible

before ICU transfer was
possible

A J
No patients transfered to the ICU
ICU mortality: NA

90-day mortality 78% (n=87)

Figure 3. Flowchart of the study. NA = not available.

ICU denial were secondary to severe disability (32
patients; 29%/112), metastatic cancer (11 patients;
10%), solid organ transplant (5 patients; 4%), severe
extrapulmonary organ failure at hospital admission
(14 patients; 13%) (including cardiac arrest in three
patients, severe renal failure in eight patients, and
coma in three patients), and multiple comorbidities
(50 patients; 45%).

Table 1 presents the patients’ characteristics and
outcomes according to triage group. Briefly, patients
in the Orange group were older and had more comor-
bidities than patients in the Green group. Patients in
the Red group were older and had more comorbidi-
ties than patients in the other two groups. With regard
to management, compared with patients in the Red
group, patients in the Green and Orange groups were
more likely to receive tocilizumab and HFNO. Notably,
these treatments were predominantly given to patients
who were actually candidates for ICU admission.

ICU Transfer

In the Green group, 79% of patients (n = 79/100) were
transferred to the ICU, whereas 21% (n = 21/100)
improved to the extent that they no longer required
ICU transfer. In the Orange group, 44% of patients
62
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(n=51/116) were transferred to the ICU, 44% improved
(n=>51),and 12% (n = 14) died before an ICU bed was
available. No patient in the Red group was transferred
to the ICU.

The time between eligibility for ICU transfer and ac-
tual ICU transfer was shorter in the Green group than
in the Orange group (p < 0.001) (Table 1). Patients in
the Green and Orange groups did not differ in severity,
as assessed by the SOFA and SAPS2. Patients in the
Orange group more often required invasive mechan-
ical ventilation compared with patients in the Green
group (94% vs 77%; p = 0.021). Intensivists did not
report conflictual situations during the surge, and no
legal procedures related to “non-ICU admission” deci-
sions have been recorded.

Outcome

The 90-day mortality rate was 47% (n = 154/328)
among all patients, 24% (n = 24/100) in the Green
group, 37% (n = 43/116) in the Orange group, and 78%
(n =87/112) in the Red group (p < 0.001). Among the
patients who were transferred to the ICU, 90-day mor-
tality was 41% (n = 53) among all 130 patients, 30%
(n = 24/79) in the Green group and 57% (n = 29/51)
in the Orange group (p = 0.003). Table 2 shows
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TABLE 1.

Characteristics and Outcomes of the Patients According to Triage Group

Green Group,

Orange

Group, Red Group,

Patient’s characteristics

Age (yr), median (interquartile range) 59 (52-66)
Gender, female, n (%) 170 (52)
Comorbidities, n (%)
Arterial hypertension 150 (57)
Diabetes 106 (40)
Body mass index > 30 kg/m? 139 (53)
Malignancy 15 (5)
Organ transplant recipient 5 (2)
Management, n (%)
Steroids 328 (100)
Tocilizumab 74 (36)
High-flow nasal O, administration 140 (43)
ROX score (day of hospital admission), 3.7 (2.8-5.7)
median (interquartile range)
ICU transfer and management, n (%)
ICU transfer 130 (40)
Time to ICU transfer, d, median 1 (0-2)

(interquartile range)

Late ICU transfer 44/130 (34)

Simplified Acute Physiologic Score on 29 (23-40)
ICU admission, median (interquartile
range)
Sequential Organ Failure Assessment 5 (3-7)
on ICU admission, median
(interquartile range)
Invasive mechanical ventilation 109 (33)
Outcome, n (%)
90-day mortality 154 (47)
90-d mortality in ICU 53 (41)

N=100

N=116 N=112

49 (42-57) 59 (54-63) 68 (62-73) <0.001
53 (53) 58 (50) 59 (53) 0.898
26 (26) 73 (69) 51 (89) <0.001
21 (21) 49 (47) 36 (63) <0.001
48 (48) 61 (58) 30 (54) 0.001
1(1) 0 (0) 14 (12) <0.001

0 (0) 0 (0) 5 () 1

100 (100) 116 (100) 112 (100) 1.0
31 (31) 43 (40) 0 (0) 0.281
55 (56) 69 (59) 16 (14) <0.001
3.2 (2.7-4.7) 4.4 (3.2-6.3) NA 0.007
79 (79) 51 (44) 0 (0) <0.001
0 (0-0) 2 (2-3) NA <0.001
5/79 (6) 39/51 (76) NA <0.001
29 (22-41) 31 (24-37) NA 0.639
5 (3-8) 5 (3-7) NA 0.585
61 (61) 48 (41) 0 (0) 0.021
24 (24) 43 (37) 87 (78) <0.001
24 (30) 29 (57) NA <0.001

NA = not available, ROX = ratio of oxygen saturation as measured by pulse oximetry Fio, to respiratory rate.
Late ICU transfer was defined as a transfer occurring at least 2 d after the patient met the criteria for ICU eligibility.

factors associated with 90-day mortality among the
130 patients transferred to the ICU. Multivariate anal-
ysis revealed that three variables were associated with
mortality: a high number of comorbidities (odds ratio
[OR], 1.9; 95% CI, 1.2-3.0 per comorbidity; p = 0.007),
delay between ICU referral and ICU admission
(OR, 1.6; 95% CI, 1.2-2.2 per day; p = 0.001), and
SOFA score (OR, 1.3; 95% CI, 1.2-1.5; p < 0.001).
Among patients admitted to the ICU, the cumulative

Critical Care Medicine

occurrence rate of death was higher among those
admitted late (n =29/44; 66%) than those admitted early
(n = 24/86; 28%) (log rank, p < 0.01) and was higher
among patients in the Orange group compared with
those in the Green group (log rank, p = 0.02) (Fig. 4).
The 90-day mortality rate among patients admitted late
to the ICU was 80% (4/5) in the Green group and 64%
(25/39) in the Orange group. Notably, the mortality
rate among patients admitted to ICU expansion beds
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Figure 4. Cumulative prevalence of death among patients admitted to the ICU according to the delay of ICU admission (A) and

according to triage group (B). HR = hazard ratio.

(29/82; 35%) was similar to among patients admitted
to standard ICU beds (22/48; 46%) (p = 0.26).

Among non-COVID-19 patients, the mortality rate
was 12% (n = 6), and the median length of stay was
3 days.

DISCUSSION

The COVID-19 Delta surge has been dramatic in
Guadeloupe, with an aftermath of 800 dead (data not
shown). To our knowledge, no previous publication
describes such a catastrophic surge overwhelming a
modern healthcare system. To ensure that lessons are
learned from these painful ordeals, we decided to ana-
lyze our management of this surge.

Our data analysis confirmed that no patient with
COVID-19 pneumonia and with the best estimated
prognosis in the ICU (“Green group”) died while wait-
ing for an ICU bed. The CSC also resulted in a homoge-
nous distribution of the patients in the three groups and
helped physicians with triage. Additionally, the wide
diffusion of this visual tool helped caregivers under-
stand and accept decisions regarding non-ICU admis-
sion. However, it must be emphasized that five patients
(6%) in the Green group were admitted late to the ICU,
and 14 patients (12%) in the Orange group died before
being admitted to an ICU bed. Non-COVID-19 ICU
activity was sharply reduced, and all patients without
nonadmission criteria could be admitted to the ICU.

Critical Care Medicine

The process of developing our CSC was difficult.
CSC are usually designed for a specific situation in a
given setting, and synthetic analysis of previous CSC
(24) is not helpful for physicians due to the extreme
heterogeneity of studied situations. In anticipation of
future pandemics, multiple mathematical models have
been applied using data derived from previous COVID
waves (6-8, 25) but only retrospectively. With the goal
of promoting simplicity, we were mainly inspired by
CSC used by military physicians.

The overall mortality rate was 47%, and the overall
ICU mortality was 41% higher than the usual reported
death rates (12, 14) but was consistent with mortality
in our ICU during previous surges (16). However, this
mortality rate in the ICU cannot be directly compared
with that during previous surges, because the higher
frequency of invasive mechanical ventilation in admit-
ted patients (84%) was balanced by the high selection
of patients with a good prognosis.

Among the ICU-admitted patients, 90-day mor-
tality was independently associated with the number
of comorbidities, SOFA score, and time from ICU re-
ferral to ICU admission. The burden of comorbidi-
ties has previously been described (12). Interestingly,
90-day mortality among ICU-admitted patients
was not independently associated with the initial
triage group. Two hypotheses can be raised to ex-
plain this result. First, the analysis included only
patients admitted to the ICU and thus excluded the
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14 patients from the Orange group who died before
ICU admission. Second—besides the SOFA score,
which was similar between the two groups, and the
higher number of comorbidities in the Orange group,
which is already known to be associated with higher
mortality (12, 14, 16)—the longer delay between
ICU referral and ICU admission could have influ-
enced ICU prognosis (26). This is reinforced by
the grim mortality rate among late ICU-admitted
patients (66%), which was consistent between
the Orange and Green groups. Our CSC strategy
reduced late ICU admissions in the Green group
(6%). The association between late ICU admission
and mortality has been previously reported in cases
of severe community-associated pneumonia (27).
This result highlights that, even with a high standard
of care in non-ICU wards, which performed HFNO
with awake prone positioning, delayed ICU admission
for COVID-19 pneumonia seems to be associated with
higher mortality (21). The results of strategies for low-
ering mortality among COVID-19-infected patients
remain unclear (28, 29). Due to a massive influx of
patients during the pandemic, HFNO has been used
outside the ICU to save resources (28), with seem-
ingly good results (30). However many studies have
reported that HFNO and awake prone positioning
only delay the time to mechanical ventilation (29-32),
without reducing the rate of oxygenation failure. The
increased mortality rate among late ICU admission
patients in our study should serve as a warning to phy-
sicians to reconsider ICU admission when possible for
HNFO patients managed outside the ICU.

Mortality did not differ between patients admitted
to expansion ICU beds versus normal ICU beds in our
study, confirming recent data (33). All the back-up
staff (particularly from the mainland) had ICU quali-
fications and were mixed with local ICU staff in each
unit. Standard functioning of the ICU was preserved.
Notably, the oversea transfers of stable acute respira-
tory distress syndrome COVID-19 patients by plane
from Guadeloupe to mainland France—intermittently,
with a transfer of seven to12 patients every 4-5 days—
probably allowed us to avoid ICU saturation (1, 4).

Decision-making in crisis situations necessitates
difficult choices. In our study, CSC directly resulted in
non-ICU admission of 101 patients (31%/328) patients
who died (87 in the Red group and 14 in the Orange
group) “at the ICU gates.” Triage was difficult both for
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the physicians and for the next of kin. Unfortunately,
we have not recorded data regarding potential con-
flicts with families when they were informed that
their relative would not be immediately or not at all
transferred in the ICU. However, with a step-back of
8 months, there was no ongoing legal procedures for
nonadmission to the ICU. This may result from public
information in advance of the limited numbers of ICU
beds and the guiding principles of the triage during
the massive surge (“choice of greater remaining lifes-
pan”). As previously described (34), empathy seems to
be the predominant feeling during the aftermath. The
use of an ethics committee helped with difficult deci-
sions and eased the burden of these decisions.

Our study has many limitations, mainly its mono-
centric design. As Guadeloupe is an isolated island,
a multicentric design was not possible. Due to its de-
sign and the strain during the study period (Fig. 2), the
study is not prospective, and thus conclusions should
be interpreted cautiously. We did not thoroughly study
the families’ feelings about “non-ICU admission” deci-
sions after the surge, thus limiting our knowledge re-
garding the real public perception of CSC applications.
The main strength of our study is the precise descrip-
tion of a CSC, along with its implications in terms
of patient management and outcomes during a cata-
strophic surge.

CONCLUSIONS

During the fourth COVID-19 surge in Guadeloupe,
caused by the Delta variant, a massive influx of patients
resulted in healthcare system overload, especially in
the ICU. The use of a CSC designed based on a multi-
approach protocol, and regular overseas patient trans-
fers, avoided complete ICU saturation and allowed the
ICU admission of all patients with a high probability of
survival. However, many patients could not be admit-
ted to the ICU as soon as they should have been, and
delayed ICU admission was associated with higher
mortality risk.
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