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Differential diagnoses of severe COVID-19 in tropical areas:
the experience of Reunion Island
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Abstract objective To identify the differential diagnoses of severe COVID-19 and the distinguishing
characteristics of critically ill COVID-19 patients in Reunion Island to help improve the triage and
management of patients in this tropical setting.
methods This retrospective observational study was conducted from 11 March to 4 May 2020 in
the only intensive care unit (ICU) authorised to manage COVID-19 patients in Reunion Island, a
French overseas department located in the Indian Ocean region. All patients with unknown COVID-
19 status were tested by polymerase chain reaction (PCR) on ICU admission; those who tested
negative were transferred to the COVID-19-free area of the ICU.
results Over the study period, 99 patients were admitted to our ICU. A total of 33 patients were
hospitalised in the COVID-19 isolation ward, of whom 11 were positive for COVID-19. The main
differential diagnoses of severe COVID-19 were as follows: community-acquired pneumonia, dengue,
leptospirosis causing intra-alveolar haemorrhage and cardiogenic pulmonary oedema. The median age
of COVID-19-positive patients was higher than that of COVID-19-negative patients (71 [58–74] vs.
54 [46–63.5] years, P = 0.045). No distinguishing clinical, biological or radiological characteristics
were found between the two groups of patients. All COVID-19-positive patients had recently
travelled or been in contact with a recent traveller.
conclusions In Reunion Island, dengue and leptospirosis are key differential diagnoses of severe
COVID-19, and travel is the only distinguishing characteristic of COVID-19-positive patients. Our
Þndings apply only to the particular context of Reunion Island at this time of the epidemic.

keywords COVID-19, tropical area, dengue, travel, differential diagnoses

Sustainable Development Goals (SDGs):3.b and 3.d

Introduction

An outbreak of coronavirus disease 2019 (COVID-19)
started in China in December 2019 and began to spread
globally, particularly in Europe, in January 2020 [1, 2].
Reunion Island (845 000 inhabitants) is a French over-
seas department located in the Indian Ocean region at a
distance of 9386 km from Paris. It is connected to
metropolitan France and other Indian Ocean countries
(Madagascar, Mauritius, the Comoros, India) by several
daily ßights. On 4 May 2020, 421 cases of COVID-19
had been reported in Reunion Island (Þrst case detected
on 11 March 2020). At the time, Reunion Island was at
stage 2 of the epidemic (i.e. local transmission: source of

infection is known) while metropolitan France, China,
Italy and a few other countries had already moved to
stage 3 (i.e. community transmission: source of infection
cannot be traced and the spread is difÞcult to control).

In addition to the local ßu and to pneumonia caused
by common bacteria [3], Reunion Island is home to tropi-
cal infectious diseases, such as dengue and leptospirosis
[4–6]. In particular, dengue constitutes a major health
challenge for the island: a total of 18 206 cases (17% of
which were severe and required hospitalisation) and 14
deaths were reported in 2019, and up to 1000 cases per
week were detected during the Þrst half of 2020. Due to
similar clinical presentations, COVID-19 can be hard to
distinguish from dengue and other tropical infectious
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diseases. Compounding this problem is the fact that it
can be confused with travel-related diseases, such as
imported community-acquired pneumonia or pulmonary
embolism, which are common on the island due to fre-
quent ßight connections [7, 8]. Unfortunately, little is
known about the differential diagnoses of COVID-19 at
the moment. One study has addressed this topic in the
early stages of the outbreak in Europe [9], but none
appears to have done so in a tropical setting.

Given that COVID-19 is an emerging disease about
which much remains to be known, there exist no univer-
sally established criteria for the triage of patients sus-
pected of COVID-19 infection at present. This, along
with the lack of studies on the differential diagnoses of
COVID-19 in tropical areas, makes the management of
the disease especially challenging in Reunion Island.

The aim of this study was to identify the differential
diagnoses of severe COVID-19 and the distinguishing
characteristics of critically ill COVID-19 patients in Reu-
nion Island to help improve the triage and management
of patients in this tropical setting.

Materials and methods

This retrospective study was approved by thecomité
d’�ethique de la recherche en maladies infectieuses et trop-
icales (CER-MIT) and was declared to theCommission
nationale de l’informatique et des libert�es (French Data
Protection Agency or CNIL MR 1206190520). Included
patients or their surrogates were informed of the study
and had the right to withdraw consent to participate.
This study complies with the Strengthening the Reporting
of Observational studies in Epidemiology recommenda-
tions statement [10, 11].

Study population

This retrospective observational study was conducted in
the 31-bed medical-surgical adult ICU of Reunion Island
University Hospital from 11 March 2020 (date of the
Þrst reported case of COVID-19 in Reunion Island) to 4
May 2020.

Reunion Island University Hospital is the regional ref-
erence centre and only health facility authorised for the
management of critically ill patients with suspected or
conÞrmed COVID-19. Our local care protocol, which
was approved by the French Health Authorities, consisted
of the rapid hospitalisation of critically ill patients with
suspected or conÞrmed COVID-19 in a dedicated isola-
tion ward using airborne and contact isolation precau-
tions. This isolation ward contained nine rooms, three of
which had adjacent airlock booth, and was entirely put

under negative pressure. Patients known or suspected to
have COVID-19 were cared for by dedicated medical and
nursing staff. As soon as they were admitted, patients
with unknown COVID-19 status were tested by poly-
merase chain reaction (PCR) using nasopharyngeal swabs
or bronchial aspirates (in the case of intubated patients).
Results were returned within 6–12 h. Patients who tested
negative for COVID-19 were rapidly transferred to the
COVID-19-free area of the ICU, where further investiga-
tion was conducted based on diagnostic hypotheses.
Patients already known to have COVID-19 were hospi-
talised directly in the isolation ward and were not tested
a second time.

• presented with any of the following respiratory symp-
toms: dyspnoea, hypoxaemia with arterial oxygen par-
tial pressure (PaO2) below 93%, respiratory rate
above 30/min;

• had been in contact with a COVID-19-infected per-
son;

• had recently travelled to an epidemic area or been in
contact with a recent traveller;

• and/or had a computed tomography (CT) scan show-
ing lesions indicative of COVID-19.

After the epidemic began to spread in Reunion Island
and the Þrst autochthonous cases were detected (these
being deÞned as people who had not been in contact with
a COVID-19-infected person, who had not recently trav-
elled to an epidemic area and who had not been in con-
tact with a recent traveller), our triage criteria were
limited to having respiratory symptoms.

Critically ill patients were deÞned as people who pre-
sented with rapidly worsening respiratory failure requir-
ing mechanical ventilation support, or with any other
organ failure (shock, coma, renal failure, etc.) requiring
intensive care.

Data collection and processing

For all patients, demographic data, test results, treatment
received and progress before, during and after ICU stay
were analysed. Clinical charts, biological Þndings and radi-
ological images from electronic medical records were
reviewed. COVID-19 diagnosis was performed using PCR.
Cycle threshold (CT) value was set at 100 copies/reaction.

Endpoints

The primary endpoint was to identify the differential
diagnoses of severe COVID-19. The secondary endpoints

2 © 2020 John Wiley & Sons Ltd
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 Patients who met all of the following triage criteria 
were considered suspect COVID-19 cases:
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were to identify the distinguishing clinical, biological and
radiological characteristics of COVID-19-positive
patients.

Statistical analyses

Results were expressed as numbers and percentages for
categorical variables, and as median and interquartile
ranges for continuous variables. Categorical variables
were compared using the chi-square test or FisherÕs exact
test, as appropriate. Continuous variables were compared
using StudentÕs t-test or Mann–Whitney U-test, as appro-
priate. Statistical analyses were performed with SPSS
15.0 (SPSS Inc©, Chicago, IL, USA).

Results

Characteristics of patients hospitalised in the COVID-19
isolation ward

As Table 1 shows, of the 33 patients hospitalised in the
isolation ward, 11 (33.3%) were COVID-19-positive and
22 (66.7%) were COVID-19-negative. Of the 11 COVID-
19-positive patients, 9 (81.8%) had been diagnosed with
the disease prior to being hospitalised in the ICU, and 2
(18.2%) were diagnosed while in the ICU. Twelve patients
(36.7%) were transferred to the isolation ward from
another health facility. All 22 patients who tested negative
for COVID-19 while in the ICU were moved to the
COVID-19-free area. Among these, 9 (41%) stayed in the
isolation ward for less than 12 h, 11 (50%) stayed for
from 12 to 24 h, and 2 (9%) stayed for up to 48 h.

A total of 24 men (72.7%) and 9 women (27.3%)
were hospitalised in the isolation ward. Median time
from symptom onset to diagnosis was 4 days [2–6]. The
symptoms that prompted patients to seek care were
mainly: dyspnoea (84.9%), fever (81.2%), myalgia
(63.6%), cough (57.6%) and asthenia (54.6%). Clinical
status was evaluated using the Sepsis-related Organ Fail-
ure Assessment (SOFA) score (4 [1–7]) and the SimpliÞed
Acute Physiology Score II (SAPS II) score (38 [32–52]). A
total of 32 patients (97%) required oxygen support. Of
these, 13 (39.4%) received invasive mechanical ventila-
tion: 6 (46.2%) were intubated before admission and 7

(53.8%) were intubated during ICU stay with strict air-
borne and contact isolation precautions.

Differential diagnoses of severe COVID-19

Several differential diagnoses were made. Tropical dis-
eases were diagnosed in 6 patients (27.3 %): dengue in 3
patients (13.6%) and leptospirosis causing intra-alveolar
haemorrhage in 3 patients (13.6%). Both diagnoses in
these 6 patients were made through PCR method. Non-
tropical respiratory diseases were diagnosed in 4 patients
(18.9%): human respiratory syncytial virus pneumonia in
two patients (9.1 %), Mycoplasma pneumoniaeinfection
in one patient (4.5 %) and interstitial lung disease in one
patient (4.5%). Multiplex PCR on nasopharyngeal swabs
or bronchial aspirates leads to most infectious diagnoses.
Internal medicine expertise was requested for the diagno-
sis of interstitial lung disease. All differential diagnoses
are shown in Table 3.

© 2020 John Wiley & Sons Ltd 3
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A total of 99 patients were hospitalised in our ICU over 
the study period (11 M arch to 4 M ay 2020) vs. 210 
patients during the same period in 2019, which corre- 
sponded to a 53% reduction in our activity. Of the 99 
hospitalised patients, 33 (33.3%) were admitted to the 
COVID-19 isolation ward (Figure 1).

 Overall, 28 patients (84.8%) received a CT scan and 
25 patients (75.8%) received an echocardiography on 
ICU admission or during ICU stay (due to clinical wors- 
ening) (Table 2). Abnormalities were found on the CT 
scans of all COVID-19-positive patients: bilateral involve- 
ment with ground-glass (100%), condensation (100%) 
and crazy paving (60%), alongside moderate to severe 
lung damage [12]. No diagnosis of COVID-19 was made 
based on CT scan alone. Eighteen (81.8%) of the 22 
COVID-19-negative patients received CT scans. The CT 
scans of COVID-19-negative patients showed similar 
abnormalities as those of COVID-19-positive patients 
(Figure 2).

 The three patients with dengue had very different clini- 
cal presentations. One was a woman who presented with 
mild ßu-like symptoms, thrombocytopenia (22 G/L) and 
acute renal failure not requiring continuous renal replace- 
ment therapy, but who did not present with hemody- 
namic failure or require vasopressor support. Two were 
men who presented with myocarditis: one had severe 
mitral valve insufÞciency, and the other had refractory 
cardiogenic shock requiring extracorporeal life support. 
None of the three patients with dengue died during their 
ICU or hospital stay. Two of the three patients with lep- 
tospirosis required invasive mechanical ventilation. Both 
were middle-aged men (one was 45 and the other was 
54) who presented to the hospital with fever, respiratory 
failure, acute renal failure (with no history of chronic 
kidney disease), thrombocytopenia (22 G/L and 86 G/L) 
and shock (lactate 5.9 and 3.7 mmol/L) (Appendix S1). 
One had received veno-venous extracorporeal membrane 
oxygenation for hypoxaemia refractory to mechanical



Table 1 Characteristics of the 33 isolated patients and initial treatment given within 12 h of admission to ICU

Variables
All patients
(n = 33)

COVID-19-positive
patients (n = 11)

COVID-19-negative
patients (n = 22) P

Baseline characteristics
Age (years) 58 [50–72] 71 [58–74] 54 [46–63.5] 0.045
Male sex, n (%) 24 (72.7) 11 (100) 13 (59) 0.02
History of, n (%)

High blood pressure,n (%) 17 (51.5) 7 (63.6) 10 (45.5) 0.47
Diabetes mellitus,n (%) 9 (27.3) 3 (27.3) 6 (27.3) 1.00
Dyslipidaemia, n (%) 10 (30.3) 3 (27.3) 7 (31.8) 1.00
Body mass index (kg/m2) 26 [23–27.3] 26 [26–27.5] 24 (21.3–27.2) 0.15
Obesity (body mass index> 30 kg/m2) 7 (21.2) 2 (18.2) 5 (22.7) 1.00
Chronic renal failure* , n (%) 9 (27.2) 3 (27.3) 6 (27.3) 1.00
Pulmonary embolism or thrombosis,n (%) 1 (3) 1 (9.1) 0 (0) 0.33
Chronic pulmonary disease,n (%) 7 (21.2) 3 (27.3) 4 (18.2) 0.66
Cardiovascular disease,n (%) 11 (33.3) 4 (36.7) 7 (31.8) 1.00
Cancer, n (%) 3 (9) 1 (9.1) 2 (9.1) 1.00
Stroke, n (%) 4 (12.1) 1 (9.1) 3 (13.6) 1.00

Immunosuppression†, n (%) 4 (12.1) 0 (0) 4 (18.2) 0.28
Smoking (current or former), n (%) 13 (39.4) 4 (36.4) 9 (45) 1.00
Current pregnancy,n (%) 0 (0) 0 (0) 0 (0) 1.00

RISK factors for COVID-19
Contact with a known COVID-19-infected person, n (%) 9 (27.3) 8 (72.7) 1 (4.6) 0.006
Recent travel or contact with recent traveller,n (%) 17 (51.5) 11 (100%) 6 (27.3) 0.04
Contact with a recent traveller (without travelling), n (%) 4 (12.1) 1 (9.1) 3 (13.6) 1.00
Recent travel,n (%) 13 (39.4) 10 (90.9) 3 (13.6) 0.01
Indian Ocean region‡ 3 (25) 1 (33.3) 2 (66.6)
Europe 10 (83.3) 9 (81.8) 1 (33.3)
America 3 (25) 3 (27.3) 0 (0)
Africa 1 (8.3) 1 (9.1) 0 (0)
Asia 0 (0) 0 (0) 0 (0)
Recent hospital stay,n (%) 6 (18.2%) 1 (9.1) 5 (22.7) 0.64

Signs and symptoms before ICU admission
Time from symptom onset to admission (days) 4 [2–6] 5 [4–7.5] 3 [2–5] 0.10
Fever,n (%) 27 (81.2) 9 (81.8) 17 (77.3) 1.00
Myalgia, n (%) 21 (63.6) 7 (63.6) 14 (63.6) 1.00
Asthenia, n (%) 18 (54.6) 8 (72.7) 20 (90.9) 0.30
Cough, n (%) 19 (57.6) 8 (72.7) 11 (50) 0.28
Chest pain, n (%) 4 (12.1) 0 (0) 4 (18.2) 0.28
Sputum production, n (%) 1 (3) 0 (0) 1 (4.6) 1.00
Dyspnoea,n (%) 28 (84.9) 9 (81.8) 19 (86.4) 1.00
Signs of pulmonary embolism or thrombosis,n (%) 0 (0) 0 (0) 0 (0) 1.00
Diarrhoea, n (%) 10 (30.3) 2 (18.2) 8 (36.4) 0.43
Urinary tract symptoms, n (%) 2 (6) 1 (9.1) 1 (4.6) 1.00
Headache,n (%) 6 (18.2) 3 (27.3) 3 (13.6) 0.38
Anosmia or Ageusia,n (%) 3 (9.1) 2 (18.2) 1 (4.6) 0.25
Confusion, n (%) 9 (27.3) 3 (27.3) 6 (27.3) 1.00

Vital signs and initial treatment in ICU
Temperature, °C 37.5 [37–38.5] 37.9 [37.3–39.2] 37.5 [36.6–37.9] 0.10
Respiratory rate, per min 26 [21.5–30.5] 28 [23–32] 25.5 [20–30] 0.54
Heart rate, per min 97 [89–116] 92 [84.5–98] 104.5 [94–124] 0.05
Systolic arterial pressure, mmHg 122 [102–136] 132 [119.5–137] 121 [93.8–133.5] 0.21
Oxygen support, n (%) 0.47

None 1 (3) 0 (0) 1 (4.5)
Nasal cannula and mask 15 (45.5) 7 (63.6) 8 (36.4)
Non-invasive ventilation 2 (6.1) 0 (0) 2 (9.1)

4 © 2020 John Wiley & Sons Ltd

Tropical Medicine and International Health volume 00 no 00

P. Krol et al. Differential diagnoses of severe COVID-19 in tropical areas



ventilation before ICU admission. The three patients with
leptospirosis also recovered (Table 4).

Comparison of COVID-19-positive and COVID-19-
negative patients

All 11 COVID-19-positive patients were men (100% vs.
59%, P = 0.02). They had all recently travelled to Europe
(France, Spain or Italy, which were high-risk areas at the
time) or been in contact with a recent traveller (P < 0.001).
The median age of COVID-19-positive patients was older
than that of COVID-19-negative patients (71 [58–74] vs.
54 [46–63.5] years,P = 0.045). All 22 COVID-19-negative
patients had at least one risk factor for COVID-19. The
SOFA score of COVID-19-negative patients was higher

than that of COVID-19-positive patients (6 [2.5 –7] vs.
2 [0–3], P = 0.02). Two COVID-19-positive patients had a
pulmonary co-infection on ICU admission (one with Kleb-
siella pneumoniaeand the other with Streptococcus pneu-
moniae). On average, COVID-19-negative patients
required more use of vasopressor support, invasive ventila-
tion or renal replacement therapy, showing no signiÞcant
statistical differences.

Following our local protocol at this time, only
COVID-19-positive patients received azithromycin and
hydroxychloroquine. A total of 6 patients (18.2%) devel-
oped a healthcare-associated infection during their stay in
ICU (2 COVID-19-negative patients (9.1%) and 4
COVID-19-positive patients (36.4%)). Length of stay in
hospital was signiÞcantly longer for COVID-19-positive

Table 1 (Continued)

Variables
All patients
(n = 33)

COVID-19-positive
patients (n = 11)

COVID-19-negative
patients (n = 22) P

High-ßow oxygen therapy 2 (6.1) 1 (9.1) 1 (4.5)
Invasive mechanical ventilation 13 (39.4) 3 (27.3) 10 (45.5)

Vasopressor support,n (%)
Norepinephrine 13 (48.2) 2 (18.2) 11 (61.1) 0.13
Dobutamine 2 (7.4) 0 2 (11.1) 0.54
Epinephrine 0 0 0 NA
Sepsis-related Organ Failure Assessment Score 4 [1–7] 2 [0–3] 6 [2.5–7] 0.02
SimpliÞed Acute Physiology Score II Score 38 [32–52] 34 [24.5–40] 41.5 [33.5–53.5] 0.18

Biological Þndings on ICU admission
White blood cell count, G/L 10.6 [6.3 –15.6] 10.2 [6.6–11.7] 12.6 [5.1–16.6] 0.57
Neutrophil count 8.9 [4.2 –11.9] 8.8 [4.9–9.8] 9.6 [3.5–12.4] 0.74
Lymphocyte count 0.8 [0.5–1.4] 0.78 [0.5–1.2] 1.03 [0.5–1.5] 0.69
Haemoglobin, g/dL 12.3 [10.5–13.7] 12.8 [12.6–14.1] 11.2 [9–13.4] 0.01
Haematocrit, % 36.4 [31.5 –41.8] 41.8 [38–42.6] 32.5 [30–38.3] 0.003
Proteins, g/L 68 [59–74] 68 [62–72] 67 [58–73] 0.74
Platelet count, 109/L 183 [120–255] 180 [166.5–273.5] 184 [92.5–235.8] 0.14
Urea, mmol/L 9.1 [6.2–13.9] 8.4 [5.7–10.2] 10.2 [6.5–15] 0.27
Creatinine, l mol/L 107 [75 –169] 97 [72.5–124.5] 116.5 [90.5–171] 0.34
Prothrombin % 69 [61.5 –77] 65.5 [62–73] 71 [61–78] 0.39
Troponin, ng/mL § 29 [16.3–124.5] 21 [17–23] 71 [16.5–181.5] 0.34
pH 7.40 [7.32 –7.45] 7.43 [7.38–7.46] 7.38 [7.3–7.42] 0.14
PaCO2

¶, mmHg 35 [32–39] 33 [32–35.5] 37 [32.3–39.8] 0.37
Lactate, mmol/L 1.5 [1.1–2.2] 1.3 [1.1–1.7] 1.75 [1.2–2.7] 0.13
Bicarbonate, mmol/L 19 [17–23] 19 [17.5–23] 18 [16.25–22.5] 0.43
Creatine kinase°, UI/L 282.5 [92.8 –616.3] 605.5 [230.8–755.3] 189.5 [78.5–365.5] 0.21

Results are expressed as median (Þrst and third quartile) and numbers (percentages).
*Selected threshold for chronic renal failure: glomerular Þltration rate (GFR) below 60 ml/min/1.73 m2.
†Includes immunosuppressive diseases, haematologic diseases, treatment with immunosuppressive drugs within the previous 30 days or
corticosteroids at daily doses of at least 10 mg/day of a prednisone equivalent for more than 2 weeks.
‡Includes Madagascar, Mauritius, Seychelles and the Comoros.
§Measured in 26 of the 33 isolated patients (7 COVID-19-positive patients and 19 COVID-19-negative patients).
¶PaCO2: arterial carbon dioxide partial pressure; measured in 18 of the 33 isolated patients (6 COVID-19-positive patients and 12
COVID-19-negative patients).
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patients than for COVID-19-negative patients (21 [18–
25] vs. 10 [6–14], (P < 0.01)). In spite of this, no death
occurred in COVID-19-positive patients. Four COVID-
19-negative patients (18.2%) were retested for COVID-
19 by PCR during their stay in hospital: none was found
to have COVID-19 infection.

Discussion

To our knowledge, this is the Þrst study to examine the
differential diagnoses of severe COVID-19 in a tropical
area. Reunion Island provided an excellent setting for this
study, as it has an ICU and laboratory facilities equipped
with molecular biological techniques for the diagnosis of
COVID-19 and it is home to tropical infectious diseases,
such as dengue and leptospirosis.

Since the COVID-19 pandemic started, protocols have
been developed in hospitals around the world to care for
infected patients, often at the expense of patients suffer-
ing from local diseases [13–15]. As is well known, triage
can be very difÞcult: while unnecessary contact isolation

precautions can be harmful to non-COVID-19-patients,
insufÞcient isolation can result in the contamination of
other critically ill patients and hospital staff [16, 17].
More generally, improper triage can cause ICUs to be
overwhelmed and can therefore result in lower-quality
care. While most ICUs have implemented triage criteria
for patients suspected of COVID-19 infection, to our
knowledge these criteria have never been evaluated.

Two tropical diseases, dengue and leptospirosis, were
among the differential diagnoses identiÞed in our study
(6 out of 22 patients). Both of these diseases can cause
severe sepsis [18, 19]. This is very different from the situ-
ation in Europe and the United States, where respiratory
viruses (especially inßuenza) and common pathologies
causing respiratory failure (pulmonary embolism, com-
munity-acquired pneumonia) have been diagnosed in
patients suspected of COVID-19 infection [9].

The key distinguishing characteristic of COVID-19-
positive patients admitted in our isolation ward was tra-
vel. Indeed, 100% of our COVID-19 cases were
imported, as all infected patients had recently travelled to

Table 2 Radiological and echocardiographical Þndings on admission

Variables All patients (n = 33)
COVID-19-positive
patients (n = 11)

COVID-19-negative
patients (n = 22) P

Computed Tomography Scan,n (%) 28 (84.8) 10 (90.1) 18 (81.8) 0.05
On ICU admission, n (%) 23 (82.1) 7 (70) 16 (72.7) 0.77
During ICU stay due to clinical worsening, n (%) 5 (17.9) 3 (30) 2 (9.1) 0.36
Parenchymal involvement,n (%) 22 (78.6) 10 (100) 12 (66.7) 0.37
Bilateral involvement, n (%) 20 (71.4) 10 (100) 10 (55.6) 0.38
Pattern, n (%)

Ground-glass opacity 21 (75) 10 (100) 11 (61.1) 0.56
Condensation 18 (64.3) 10 (100) 8 (44.4) 0.23
Crazy paving 9 (32.1) 6 (60) 3 (16.7) 0.14

Level of lung damage*, n (%)
0 – None 6 (21.4) 0 6 (33.3) 0.15
1 – Minimal ( <10%) 4 (14.3) 0 4 (22.2) 0.28
2 – Moderate (10–25%) 5 (17.9) 1 (10) 4 (22.2) 0.64
3 – Extensive (25–50%) 6 (21.4) 4 (40) 2 (11.1) 0.20
4 – Severe (50–75%) 5 (17.9) 5 (50) 0 0.01
5 – Critical ( >75%) 2 (7.1) 0 2 (11.1) 0.54
Peripheral distribution 9 (32.1) 8 (80) 1 (5.6) 0.008
Posterior-basal distribution 5 (17.9) 4 (40) 1 (5.6) 0.14
Pleural effusion 10 (35.7) 3 (30) 7 (38.9) 1.00
Pulmonary embolism, n (%) 2 (7.1) 1 (10) 1 (5.6) 1.00

Echocardiography 25 (75.8) 6 (54.5) 19 (86.4) 0.08
Altered systolic left ventricular function, n (%) 2 (8) 1 (16.7) 7 (36.8) 0.65
Right ventricular diastolic dysfunction, n (%) 4 (16) 1 (16.7) 2 (15.8) 1.00
Elevated left ventricular Þlling pressure,n (%) 5 (20) 0 5 (26.3) 0.55

Results are expressed as numbers (percentages); ICU: intensive care unit.
*Severity score: percentage of lung damage, French Society of Radiology Guidelines.
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an epidemic area or been in contact with a recent trav-
eller. This Þnding is unsurprising, as Reunion is an island
and was put under quarantine during stage 2 of the

epidemic. While data on travel are easy to collect and
can clearly facilitate the triage of patients suspected of
COVID-19 infection in our ICU, this Þnding only applies
to our particular context at this time of the epidemic.
Further studies in Reunion Island and elsewhere are
needed to help establish optimal triage criteria.

Our study has some limitations. First, being a retro-
spective study, it suffers from missing data and lack of
power. However, a prospective study would have been
very difÞcult to carry out given the rapid spread of the
COVID-19 pandemic at the time. Second, our study pop-
ulation was small, making it difÞcult to identify all the
distinguishing characteristics of COVID-19-positive
patients. It is nevertheless representative at the local scale,
as a third of critically ill patients admitted in our hospital
were sent to the isolation ward during the study period.
Our next step will be to analyse the differential diagnoses
of COVID-19 on our tropical island for a longer period
of time.

One case of COVID-19 and dengue co-infection has
been reported in Reunion Island, which suggests that
coinfections and superinfections with tropical pathologies

COVID-19 Dengue

Leptospirosis causing intra-alveolar
hemorrhage

Acute pulmonary oedema

(a) (b)

(c) (d)

Differential Diagnoses of Severe COVID-19 n = 22

Dengue,n (%) 3 (13.6)
Leptospirosis, n (%) 3 (13.6)
Bacterial pneumonia* , n (%) 3 (13.6)
Cardiogenic pulmonary oedema,n (%) 3 (13.6)
Viral pneumonia†, n (%) 2 (9.1)
Nephrogenic pulmonary oedema,n (%) 2 (9.1)
Pyelonephritis, n (%) 2 (9.1)
Obstructive lung disease,n (%) 1 (4.5)
Interstitial lung disease,n (%) 1 (4.5)
Unknown, n (%) 2 (9.1)

Results are expressed as numbers (percentages).
*Haemophilus in�uenzae, Mycoplasma pneumoniaeand Strepto-
coccus pyogenes A.
†Human respiratory syncytial virus (hRSV) pneumonia was
detected in two patients by viral multiplex PCR using bronchial
aspirates.
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in COVID-19 patients will need to be studied in the
future.

Conclusion

In our study, the key distinguishing characteristic of
COVID-19-positive patients was recent travel or contact
with a recent traveller. In short, in Reunion Island,
COVID-19 is a travel-related disease, while the tropical
pathologies (i.e. dengue and leptospirosis) with which it
can be confused are endemic. This is the reverse of the
situation in metropolitan France, where COVID-19 now

spreads locally and tropical diseases are imported by
travellers. Studies using larger populations should be per-
formed to identify the differential diagnoses of COVID-
19 and/or the distinguishing characteristics of infected
patients, as this would help develop optimal triage crite-
ria and would ensure that critically ill patients receive the
best care possible during this pandemic.
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Table 4 Treatment and outcome during ICU stay

Variables All patients (n = 33)
COVID-19-positive
patients (n = 11)

COVID-19-negative
patients (n = 22) P

Treatment
Norepinephrine, n and maximal dose (mcg/kg/min) 14/33: 0.65 [0.43–1.98] 3/11: 0.4 [0.3–0.55] 11/22: 0.7 [0.55–2.2] 0.27
Dobutamine, n and maximal dose (mcg/kg/min) 3/33: 10 [6.25–17.5] 0 3/22: 10 [6.3–17.5] 0.53
Oxygen support, n (%) 0.10

None 1 (3) 0 1 (4.5)
Nasal cannula 10 (30) 4 (36.4) 6 (54.5)
Non-invasive ventilation 2 (6.1) 0 2 (18.2)
High-ßow nasal cannula 5 (15.2) 4 (36.4) 1 (4.5)
Invasive mechanical ventilation 15 (45.5) 3 (27.3) 12 (54.5)

P/F ratio, minimum, mmHg 128 [66 –305.5] 120 [82–122.5] 174.5 [74–365.3] 0.11
ARDS, n (%) 5 (15.2) 3 (27.3) 2 (9.1) 0.30
Prone positioning, n (%) 2 (6.1) 2 (18.2) 0 0.10
Nitrogen monoxide, n (%) 6 (18.2) 3 (27.3) 3 (13.6) 0.38
Curare, n (%) 5 (15.2) 3 (27.3) 2 (9.1) 0.38
ECMO, n (%) 3 (9.1) 0 3 (13.6) 0.54

Veno-venous 1 (33.3) 0 1 (33.3)
Veno-arterial 2 (66.7) 0 2 (66.7)

Renal replacement therapy,n (%) 7 (21.2) 0 7 (31.8) 0.07
Treatment, n (%)

Azithromycin 9 (27.3) 9 (81.8) 0 <0.01
Hydroxychloroquine 9 (27.3) 9 (81.8) 0 <0.01
Dexamethasone or Methylprednisolone 11 (33.3) 6 (54.6) 4 (18.2) 0.04
Antiviral 8 (24.2) 2 (18.2) 6 (27.3) 0.68
Antibiotic 31 (93.9) 10 (90.9) 22 (100) 1.00

ICU-associated infection,n (%) 6 (18.2) 4 (36.4) 2 (9.1)
Pulmonary infection 3 (50) 2 (50) 1 (50) 1.00
Bacteraemia 5 (83.3) 4 (100) 1 (50) 1.00
Urinary sepsis 1 (16.7) 1 (25) 0 1.00

Outcome
Length of ICU stay (days)* 30/33: 6.5 [3–14.75] 9/11: 10 [6–15] 21/22: 5 [3–14] 0.32
Death in ICU 30/33: 0 (0) 9/11: 0 (0) 21/22: 0 (0) 1.00
Length of hospital stay (days) 21/33: 16 [9–24] 8/11: 21 [18–25] 13/22: 10 [6–14] <0.01
Death in hospital 21/33: 1 (3) 8/11: 0 (0) 13/22: 1 (4.5) 1.00

Results are expressed as median (Þrst and third quartile) and numbers (percentages); P/F, ratio of arterial oxygen partial pressure
(PaO2 in mmHg) to fractional inspired oxygen; ARDS, acute respiratory distress syndrome= acute condition characterised by bilateral
pulmonary inÞltrates and severe hypoxaemia in the absence of evidence for cardiogenic pulmonary oedema (American-European Con-
sensus Conference (1994)); ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit.
*At the end of the study period, three patients were still in the ICU, and 9 were in a general medical ward after ICU discharge.
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