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Abstract 

Background A notable increase in severe cases of COVID‑19, with significant hospitalizations due to the emergence 
and spread of JN.1 was observed worldwide in late 2023 and early 2024. However, no clinical data are available 
regarding critically‑ill JN.1 COVID‑19 infected patients.

Methods The current study is a substudy of the SEVARVIR prospective multicenter observational cohort study. 
Patients admitted to any of the 40 participating ICUs between November 17, 2022, and January 22, 2024, were eligible 
for inclusion in the SEVARVIR cohort study (NCT05162508) if they met the following inclusion criteria: age ≥ 18 years, 
SARS‑CoV‑2 infection confirmed by a positive reverse transcriptase‑polymerase chain reaction (RT‑PCR) in naso‑
pharyngeal swab samples, ICU admission for acute respiratory failure. The primary clinical endpoint of the study 
was day‑28 mortality. Evaluation of the association between day‑28 mortality and sublineage group was conducted 
by performing an exploratory multivariable logistic regression model, after systematically adjusting for predefined 
prognostic factors previously shown to be important confounders (i.e. obesity, immunosuppression, age and SOFA 
score) computing odds ratios (OR) along with their corresponding 95% confidence intervals (95% CI).

Results During the study period (November 2022–January 2024) 56 JN.1‑ and 126 XBB‑infected patients were 
prospectively enrolled in 40 French intensive care units. JN.1‑infected patients were more likely to be obese (35.7% 
vs 20.8%; p = 0.033) and less frequently immunosuppressed than others (20.4% vs 41.4%; p = 0.010). JN.1‑infected 
patients required invasive mechanical ventilation support in 29.1%, 87.5% of them received dexamethasone, 14.5% 
tocilizumab and none received monoclonal antibodies. Only one JN‑1 infected patient (1.8%) required extracorporeal 
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membrane oxygenation support during ICU stay (vs 0/126 in the XBB group; p = 0.30). Day‑28 mortality of JN.1‑
infected patients was 14.6%, not significantly different from that of XBB‑infected patients (22.0%; p = 0.28). In uni‑
variable logistic regression analysis and in multivariable analysis adjusting for confounders defined a priori, we 
found no statistically significant association between JN.1 infection and day‑28 mortality (adjusted OR 1.06 95% CI 
(0.17;1.42); p = 0.19). There was no significant between group difference regarding duration of stay in the ICU (6.0 
[3.5;11.0] vs 7.0 [4.0;14.0] days; p = 0.21).

Conclusions Critically‑ill patients with Omicron JN.1 infection showed a different clinical phenotype than patients 
infected with the earlier XBB sublineage, including more frequent obesity and less immunosuppression. Compared 
with XBB, JN.1 infection was not associated with higher day‑28 mortality.

Keywords SARS‑CoV‑2, Omicron, Subvariant, JN.1, Acute respiratory failure

Background
Following the emergence of the Omicron variant of 
SARS-CoV-2, several sublineages have co-circulated 
until the dominance of XBB recombinant variants in 
early 2023, which were subsequently replaced by a dis-
tinct branch of BA.2 named BA.2.86. Compared to XBB 
and the parental BA.2, the spike protein of BA.2.86 has 
more than 30 mutations [1]. Initially, BA.2.86 did not 
dominate other coexisting subvariants until it acquired 
an additional mutation (i.e., L455S), causing its prog-
eny JN.1 to rapidly increase and become the dominant 
SARS-CoV-2 sublineage in several parts of the  world. 
Subsequently, the WHO designated JN.1 as a variant of 
interest due to its increased transmissibility.

Several in vitro studies have shown that JN.1 has phe-
notypic characteristics that confer enhanced in  vitro 
fitness. The L455S substitution in the spike protein 
enhances the ability of the virus to bind to the angio-
tensin-converting enzyme 2 receptor. JN.1 also appears 
to be one of the most immune-evading SARS-CoV-2 
variants to date, contributing to its increased transmis-
sibility compared to other Omicron sublineages [2].

Clinical reports from medical institutions indi-
cate that the risk of serious illness due to JN.1 variant 
infection is low [3]. However, there has been a notable 
increase in severe cases of COVID-19, with significant 
hospitalizations due to COVID-19 in late 2023. Impor-
tantly, a certain proportion of patients is still admitted 
to intensive care units (ICUs) for COVID-19-associated 
acute respiratory failure, but their clinical phenotype 
and outcomes have changed since the early waves of the 
pandemic [4, 5], and those of patients admitted with 
severe COVID-19 due to the JN.1 subvariant are cur-
rently unknown. This information is critical as it could 
improve our ability to target individuals who may ben-
efit from more personalized preventive measures, such 
as frequent vaccination and/or active immunoprophy-
laxis, as well as tailored therapeutic interventions, 
including early administration of antivirals in the event 
of infection.

As part of the SEVARVIR study, we have established a 
prospective French national multicenter cohort focused 
on patients admitted to ICUs with COVID-19-associ-
ated acute respiratory failure. In this specific substudy, 
our aims are (1) to assess day-28 mortality and (2) to 
comprehensively characterize the clinical presenta-
tion of patients infected with the emerging JN.1 variant 
and compare them with those infected with sublineages 
derived from XBB.

Methods
Study design and patients
The current study is a substudy of the SEVARVIR pro-
spective multicenter observational cohort study. Patients 
admitted to any of the 40 participating ICUs between 
November 17, 2022, and January 22, 2024, were eli-
gible for inclusion in the SEVARVIR cohort study 
(NCT05162508, see Supplementary Table 1 for the list of 
participating centers) if they met the following inclusion 
criteria: age ≥ 18 years, SARS-CoV-2 infection confirmed 
by a positive reverse transcriptase-polymerase chain 
reaction (RT-PCR) in nasopharyngeal swab samples, 
ICU admission for acute respiratory failure (i.e., periph-
eral oxygen saturation ≤ 90% and need for supplemen-
tal oxygen or any type of ventilatory support). Patients 
with SARS-CoV-2 infection but no acute respiratory 
failure or with a RT-PCR cycle threshold (Ct) value > 32 
in nasopharyngeal swabs were not included. The study 
was approved by the Comité de Protection des Person-
nes Sud-Méditerranée I (N° EudraCT/ID-RCB: 2021-
A02914-37). Informed consent was obtained from all 
patients or their relatives.

Demographics, clinical and laboratory variables were 
recorded upon ICU admission and during ICU stay. 
Patients’ frailty was assessed using the Clinical Frailty 
Scale [6]. The severity of the disease upon ICU admis-
sion was assessed using the World Health Organization 
(WHO) 10-point ordinal scale [7], the sequential organ 
failure assessment (SOFA [8]) score, and the simpli-
fied acute physiology score (SAPS [9]) II score. Acute 
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respiratory distress syndrome (ARDS) was defined 
according to the Berlin definition [10]. Immunosuppres-
sion was defined as solid-organ transplant, active onco-
hematological malignancy (within the past three years), 
HIV infection, long-term corticosteroid treatment (i.e., 
more than three months of > 0.5  mg/kg/day prednisone 
equivalent), and exposure to any other immunosuppres-
sive treatment. Obesity was defined as a body mass index 
greater than 30 kg/m2. The primary clinical endpoint of 
the study was day-28 mortality.

SARS‑CoV‑2 variant determination
Full-length SARS-CoV-2 genomes from all included 
patients were sequenced by means of next-generation 
sequencing. For mutational pattern analysis at the amino 
acid level, only high-quality sequences, i.e., sequences 
covering ≥ 90% of the viral genome and 95% of the spike 
gene, were considered. Full-length viral genome sequence 
analysis yielding high coverage will be deposited in 
Genbank.

Statistical analysis
Descriptive results are presented as mean ± standard 
deviation [SD] or median (1st-3rd quartiles) for continu-
ous variables, and as numbers with percentages for cat-
egorical variables. Exploratory unadjusted comparisons 
between patients infected with two groups of Omicron 
sublineages (including XBB sublineages, referred to as 
the “XBB group”, and emerging BA.2.86 sublineages, 
[parental BA.2.86, JN.1, and JN.3], referred to as the “JN.1 
group”) were performed using Chi-squared or Fisher’s 
exact tests for categorical variables, and ANOVA or 
Kruskal–Wallis tests for continuous variables, as appro-
priate. Evaluation of the association between day-28 mor-
tality and sublineage group was conducted by performing 
an exploratory multivariable logistic regression model, 
after systematically adjusting for predefined prognostic 
factors previously shown to be important confounders, 
i.e. body mass index, immunosuppression, age and SOFA 
score, computing odds ratios (OR) along with their cor-
responding 95% confidence intervals (95% CI).

The overall sample size of the SEVARVIR study was a 
priori defined (n = 2000). The sample size of this substudy 
was not predefined. Indeed, we had anticipated that data 
could be sequentially extracted from the prospective 
database based on epidemiological surges. Results have 
been reported according to the STROBE guidelines for 
cohort studies (Supplementary Table 2).

Two-sided p-values < 0.05 were considered statisti-
cally significant. No missing data imputation was per-
formed and analyses were performed on complete 
cases. Analyses were performed with Stata V16.1 

statistical software (StataCorp, College Station, TX, 
USA) and R 4.2.0 (R Foundation for Statistical Comput-
ing, Vienna, Austria).

Results
Between November 17, 2022, and January 22, 2024, 233 
patients were admitted to one of the 40 participating 
ICUs and enrolled in the SEVARVIR cohort study. Of 
these, 126 patients in the “XBB group” and 56 patients 
in the “JN.1 group” were included in the analysis 
(Fig. 1).

The clinical phenotype of JN.1‑infected patients differed 
from that of XBB‑infected patients
No statistically significant differences were observed 
between patients infected with JN.1 and XBB sublin-
eages with respect to age, gender and frequency of 
comorbidities. However, patients in the JN.1group were 
more likely to be obese (n = 20/56, 35.7% vs n = 26/125, 
20.8%; p = 0.033), and had a statistically significant higher 
median body mass index (26.4 [22.4–33.4] vs 25.0 [21.2–
28.7]  kg/m2; p = 0.019). There were also significantly 
fewer immunosuppressed patients in the JN.1 group than 
in the XBB group (n = 10/49, 20.4% vs n = 48/116, 41.4%; 
p = 0.010) (Table 1).

The proportion of patients who had received at least 
one dose of SARS-CoV-2 vaccine did not show signifi-
cant statistical differences between groups, although 
the median number of doses received was significantly 
higher in patients from the XBB group (3 [3–4] vs 3 
[3–3]; p = 0.019). The median time from onset of first 
symptoms to ICU admission was significantly shorter in 
the JN.1 group than in the XBB group (3 [1–6] vs 5 [3–9] 
days; p = 0.006). Other variables related to SARS-CoV-2 
virological characteristics, including median viral level in 
the upper respiratory tract measured by cycle threshold 
in RT-PCR and prevalence of positive SARS-CoV-2 anti-
S antibodies at ICU admission, did not differ statistically 
significantly between groups (Table 1).

There was no statistically significant difference between 
the two groups in the severity of illness at ICU admis-
sion, as reflected by the SOFA and SAPS II scores and the 
WHO 10-point ordinal scale (Table 1). Invasive mechani-
cal ventilation support was required in 22.0% (n = 40/182) 
of patients within 24 h of ICU admission, with no statis-
tically significant difference between groups. No patient 
required extracorporeal membrane oxygenation (ECMO) 
support on ICU admission. Respiratory failure was even-
tually attributed to SARS-CoV-2 pneumonia without 
bacterial co-infection in about half of cases in both JN.1 
and XBB groups (Table 2).
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Day‑28 mortality in JN.1‑infected patients did not differ 
from that of XBB‑infected patients
Day-28 mortality was not statistically significantly dif-
ferent between JN.1- and XBB-infected patients (14.6%, 
n = 7/48 vs 22.0%, n = 27/124; p = 0.28) (Table 3). In uni-
variable logistic regression analysis and in multivariable 
analysis adjusting for confounders defined a priori, we 
found no statistically significant association between the 
infecting sublineage and day-28 mortality (Table 4). Age 
and a body mass index < 18 kg/cm2 showed a statistically 
significant association with day-28 mortality.

During the ICU stay, 32.6% (n = 59/181) of patients 
required invasive mechanical ventilation, with no sta-
tistical significant differences between the subgroups. 
There was also no statistical significant difference 
between groups regarding the need for other organ 
support (Table  3). Regarding COVID-19 management, 
JN.1-infected patients were treated with dexametha-
sone significantly more often than their XBB counter-
parts (n = 42/48, 87.5% vs n = 66/111, 59.5%; p < 0.001). 
No statistically significant differences between groups 
were observed in the use of other treatments, including 
anti-IL-6 antagonists, convalescent plasma and antivirals 
(Table 3).

Discussion
The current study is the first to describe the in-hospital 
mortality and the clinical phenotype associated with the 
newly emerging Omicron sublineage JN.1 in patients 
with severe COVID-19 requiring ICU admission. Our 

data provide reassuring evidence that this emerging sub-
lineage does not cause more severe outcomes than XBB 
variants that emerged and spread earlier in the popula-
tion. We observed unexpected phenotypic differences, 
with more frequent obesity and less frequent immuno-
suppression in patients infected with JN.1, as compared 
to those infected with XBB sublineages.

The main result of our study is that day-28 mortal-
ity of JN.1-infected patients did not significantly differ 
from that of XBB-infected patients. Recent epidemio-
logic data have confirmed the increased transmissibility 
of JN.1. Its proportion of the circulating variants in the 
US had increased to more than 90% according to nowcast 
estimates from the US Centers for Disease Control and 
Prevention (CDC) [11]. In France, JN.1 represented more 
than 90% of circulating variants, according to the Santé 
Publique France report of January 31st, 2024 [12]. In this 
context, and given the surge in COVID-19 cases during 
the winter of 2024 [3], obtaining clinical data reporting 
the clinical phenotype and lethality of patients infected 
with this subvariant as compared with the previous ones 
is crucial to inform public health authorities and clini-
cians managing these patients. Our data provide reassur-
ing evidence regarding the severity of disease associated 
with JN.1 infection, showing not only a non-significant 
difference in day 28 mortality compared to patients 
infected with XBB, but also no significant differences in 
other outcomes, including the need for invasive mechan-
ical ventilation and length of stay in the ICU. Consist-
ently, there was also no significant association between 

Fig. 1 Study flow chart. The flow chart depicts the total number of patients included in the SEVARVIR cohort study since the inclusion of the first 
patient (December, 7 2021; n = 788) and during the XBB and JN.1 epidemic waves (n = 233)
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Table 1 Clinical and biological characteristics of the 182 patients with severe SARS‑CoV‑2 infection at the time of their intensive care 
unit admission according to the infecting SARS‑CoV‑2 “sublineage groups” (XBB vs JN.1 group)

Data available All patients XBB group JN.1 group p‑value
N = 182 N = 126 N = 56

Demographics and comorbidities

Sex, females 182 67 (36.8%) 50 (39.7%) 17 (30.4%) 0.23

Age, years 182 70.7 [62.9;76.2] 71.1 [63.2;75.9] 69.5 [62.4;76.8] 0.74

Diabetes 165 61 (37.0%) 41 (35.3%) 20 (40.8%) 0.51

Obesity 181 46 (25.4%) 26 (20.8%) 20 (35.7%) 0.033
Body mass index, kg/m2 181 25.5 [21.8;30.1] 25.0 [21.2;28.7] 26.4 [22.5;33.2] 0.035
Chronic heart failure 164 27 (16.5%) 16 (13.9%) 11 (22.4%) 0.18

Hypertension 165 96 (58.2%) 65 (56.0%) 31 (63.3%) 0.39

Chronic respiratory  failurea 165 45 (27.3%) 31 (26.7%) 14 (28.6%) 0.81

Chronic renal  failureb 165 35 (21.2%) 25 (21.6%) 10 (20.4%) 0.87

Cirrhosis 165 3 (1.8%) 2 (1.7%) 1 (2.0%)  > 0.99

Immunosuppression 165 58 (35.2%) 48 (41.4%) 10 (20.4%) 0.010
Immunosuppression None 164 107 (65.2%) 68 (58.6%) 39 (81.3%) 0.059

Solid organ transplant 11 (6.7%) 9 (7.8%) 2 (4.2%)

Onco‑hematological malignancies 27 (16.5%) 23 (19.8%) 4 (8.3%)

Othersc 19 (11.6%) 16 (13.8%) 3 (6.3%)

Number of  comorbiditiesd 166 2.00 [1.00;3.00] 2.00 [1.00;3.00] 2.00 [1.00;3.00] 0.46

Clinical frailty scale 179 3.00 [2.00;4.00] 3.00 [2.00;5.0] 3.00 [2.00;4.00] 0.59

SARS‑CoV‑2 infection and vaccination

Previous SARS‑CoV‑2 infection 145 26 (17.9%) 19 (19.4%) 7 (14.9%) 0.51

SARS‑CoV‑2 vaccination 148 123 (83.1%) 83 (79.8%) 40 (90.9%) 0.10

Number of doses among vaccinated 111 3.00 [3.00;4.00] 3.00 [3.00;4.00] 3.00 [3.00;3.00] 0.020
Last dose—ICU  admissione, days 41 554 [265;680] 315 [189;631] 628 [375;691] 0.067

SARS‑CoV‑2 serology at ICU admis‑
sion

Unavailable 182 143 (78.6%) 96 (76.2%) 47 (83.9%) 0.52

Negativef 7 (3.8%) 6 (4.8%) 1 (1.8%)

Positive 32 (17.6%) 24 (19.0%) 8 (14.3%)

First symptoms—ICU admission, days 182 5.0 [2.00;8.0] 5.0 [3.00;9.0] 3.00 [1.00;6.0] 0.006
SARS‑CoV‑2 RNA detection in nasopharyngeal swabs, Ct 142 19.5 [16.0;22.8] 19.0 [16.0;22.0] 20.0 [17.0;23.0] 0.65

Patients severity upon ICU admission and biological features

WHO 10‑point scale 182 6 (6;6) 6 (6;6) 6 (6;7) 0.329

SAPS II score 153 39.0 [30.0;49.0] 39.0 [31.0;49.5] 37.0 [26.3;48.5] 0.37

SOFA score 163 4.00 [3.00;7.0] 4.00 [3.00;7.0] 4.00 [3.50;7.0] 0.42

PaO2/FiO2 ratio, mmHg 177 138 [92.9;197] 131 [93.0;193] 146 [92.0;211] 0.60

ARDS criteria 177 137 (77.4%) 94 (77.0%) 43 (78.2%) 0.87

Arterial lactate level, mM 161 1.50 [1.10;2.20] 1.55 [1.10;2.20] 1.50 [1.10;2.20] 0.98

Blood leukocytes, G/L 176 9.3 [5.9;14.7] 8.9 [4.80;13.4] 10.7 [7.6;17.0] 0.019
Blood lymphocytes, G/L 152 0.50 [0.30;1.10] 0.50 [0.30;0.80] 0.60 [0.40;1.60] 0.052

Blood platelets, G/L 175 204 [139;276] 195 [129;280] 212 [165;273] 0.24

Serum urea level, mM 174 9.0 [6.0;15.0] 9.0 [6.0;14.0] 9.0 [5.8;17.0] 0.87

Serum creatinine level, µM 178 95.5 [65.0;158] 93.5 [61.8;159] 97.0 [69.0;153] 0.47

Bacterial coinfection 181 49 (27.1%) 29 (23.0%) 20 (36.4%) 0.063

Thoracic CT‑scan

Pulmonary embolism 181 10 (5.5%) 5 (4.0%) 5 (8.9%) 0.29

Lung parenchyma involvement, % 60 50.0 [25.0;66.3] 45.0 [25.0;64.3] 50.0 [26.3;68.8] 0.42

Oxygen/ventilatory support Oxygen 182 33 (18.1%) 24 (19.0%) 9 (16.1%) 0.68

High flow oxygen 76 (41.8%) 55 (43.7%) 21 (37.5%)

NIV/C‑PAP 33 (18.1%) 22 (17.5%) 11 (19.6%)
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sublineage and day-28 mortality in uni- and multivariable 
logistic regression analysis.

Patients infected with sublineage JN.1 were more likely 
to be obese and less likely to be immunosuppressed 
than those infected with XBB in our study. Such a find-
ing was unexpected because immunosuppression has 
been reported to be the most common comorbidity in 
COVID-19 patients infected with the Omicron variant 
since the “ancestral” BA.1 Omicron sublineage [4, 13], 
occurring in almost 50% of cases, and may reflect an 
inherently less pathogenic variant as reported in a ham-
ster model [14]. On the other hand, the higher prevalence 
of obesity, a previously reported risk factor for severity 
with previous SARS-CoV-2 variants, including the ances-
tral variant, is consistent with previous data reporting 
obesity as a risk factor for severity [15]. These findings 
may have important implications for the updated use of 

pre-exposure monoclonal antibodies use [16] as well as 
COVID-19 vaccination recommendations. Initial esti-
mates of the updated XBB.1.5 COVID-19 vaccine showed 
sustained vaccine efficacy against symptomatic JN.1 line-
age infection [17].

The day-28 mortality rate measured in the current 
cohort (JN.1 group: 14.6%; XBB group: 22.0%) of criti-
cally ill COVID-19 patients was numerically lower than 
that of previously published cohorts involving other vari-
ants (i.e., Wuhan: 31% [18]; Alpha: 26% [19]; Delta: 29% 
[4]) or Omicron sublineages (i.e., BA.1: 35%; BQ.1.1: 22% 
[4, 5]), suggesting a milder severity of JN.1 infection in 
the ICU. Such finding is corroborated by the fact that 
only one third of JN.1-infected patients required invasive 
mechanical ventilation and extra-corporeal membrane 
oxygenation support was almost never required, despite 
the fact that the majority of patients were categorized 

Results are N(%), means (± standard deviation) or medians (interquartile range)

ARDS: acute respiratory distress syndrome; ICU: intensive care unit; Ct: cycle threshold; WHO: World Health Organization; SOFA: Sequential Organ Failure Assessment; 
SAPS II: Simplified Acute Physiology Score II; NIV: non-invasive ventilation; C-PAP; continuous-positive airway pressure; MV: mechanical ventilation; ECMO: 
extracorporeal mechanical ventilation; Two-tailed p-values come from unadjusted comparisons using Chi square or Fisher’s exact tests for categorical variables, and 
t-tests or Mann–Whitney tests for continuous variables, as appropriate. No adjustment for multiple comparisons was performed; Bolded p-values are significant at the 
p < 0.05 level
a requiring long-term oxygen treatment; bdefined as glomerular filtration rate < 60 mL/min/1,73m2 cincludes HIV infection, long-term corticosteroid treatment, and 
other immunosuppressive treatments; dinclude diabetes, obesity, chronic heart, renal and respiratory failure, hypertension, cirrhosis, and immunosuppression; etime 
lag between the last vaccination dose and ICU admission; fdefined as < 30 Binding Antibody Units (BAU)/mL

Table 1 (continued)

Data available All patients XBB group JN.1 group p‑value
N = 182 N = 126 N = 56

Invasive MV 40 (22.0%) 25 (19.8%) 15 (26.8%)

ECMO 182 0 (0.0%) 0 (0.0%) 0 (0.0%) –

Vasopressor support 177 30 (16.9%) 20 (16.4%) 10 (18.2%) 0.77

Table 2 Characteristics and mechanisms of acute respiratory failure in patients with severe SARS‑CoV‑2 infection (n = 182) according 
to the SARS‑CoV‑2 infecting “sublineage groups” (XBB vs JN.1 group)

Results are N (%), means (± standard deviation) or medians (interquartile range)

MV: mechanical ventilation; ECMO: extracorporeal mechanical ventilation; VAP: ventilator-acquired pneumonia; IMV: invasive mechanical ventilation; CAPA: COVID-19-
associated pulmonary aspergillosis
a  Retained by clinicians at the end of intensive care unit stay; Two-tailed p-values come from unadjusted comparisons using Chi square or Fisher’s exact tests for 
categorical variables, and t-tests or Mann–Whitney tests for continuous variables, as appropriate. No adjustment for multiple comparisons was performed; Bolded 
p-values are significant at the p < 0.05 level

Data available All patients XBB group JN.1 group p‑value
N = 182 N = 126 N = 56

Documented bacterial coinfection 181 49 (27.1%) 29 (23.0%) 20 (36.4%) 0.063

Thoracic CT scan

 Pulmonary embolism 181 10 (5.5%) 5 (4.0%) 5 (8.9%) 0.29

 Lung parenchyma involvement, % 60 50.0 [25.0;66.3] 45.0 [25.0;64.3] 50.0 [26.3;68.8] 0.42

Final diagnosis of acute respiratory  failurea 167

 SARS‑CoV‑2 pneumonia without bacterial co‑infection 83 (49.7) 59 (52.7) 24 (43.6) 0.588

 SARS‑CoV‑2 pneumonia with bacterial superinfection 56 (33.5) 33 (29.5) 23 (41.8)

 Cardiogenic pulmonary edema 5 (3.0) 4 (3.6) 1 (1.8)

 Decompensated chronic respiratory failure 11 (6.6) 8 (7.1) 3 (5.5)

 Other 12 (7.2) 8 (7.1) 4 (7.3)
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Table 3 Intensive care management and outcomes of patients with severe SARS‑CoV‑2 infection (n = 182) during their intensive care 
unit stay according to the SARS‑CoV‑2 infecting “sublineage groups” (XBB vs JN.1 group)

Results are N (%), means (± standard deviation) or medians (interquartile range)

MV: mechanical ventilation; ECMO: extracorporeal mechanical ventilation; VAP: ventilator-acquired pneumonia; IMV: invasive mechanical ventilation; CAPA: COVID-19-
associated pulmonary aspergillosis
a  VAP episodes were recorded per definition in patients under IMV since more than 48 h; Two-tailed p-values come from unadjusted comparisons using Chi square or 
Fisher’s exact tests for categorical variables, and t-tests or Mann–Whitney tests for continuous variables, as appropriate. No adjustment for multiple comparisons was 
performed; Bolded p-values are significant at the p < 0.05 level

Data available All patients XBB group JN.1 group p‑value
N = 182 N = 126 N = 56

Invasive MV 181 59 (32.6%) 43 (34.1%) 16 (29.1%) 0.51

Prone positioning 170 32 (18.8%) 26 (21.7%) 6 (12.0%) 0.14

MV duration, days 56 8.0 [3.75;12.3] 8.0 [4.0;14.0] 4.0 [3.0;9.0] 0.16

Live‑ventilator free days at day 28 173 28.0 [15.0;28.0] 28.0 [0.0;28.0] 28.0 [23.3;28.0] 0.22

ECMO support 181 1 (0.6%) 0 (0.0%) 1 (1.8%) 0.30

Vasopressor support 181 49 (27.1%) 38 (30.2%) 11 (20.0%) 0.16

Renal replacement therapy 181 22 (12.2%) 17 (13.5%) 5 (9.1%) 0.40

Ventilator‑acquired pneumonia (among IMV)a 59 19 (32.2%) 17 (39.5%) 2 (12.5%) 0.048

CAPA 181 6 (3.3%) 6 (4.8%) 0 (0.0%) 0.18

Dexamethasone 159 108 (67.9%) 66 (59.5%) 42 (87.5%)  < 0.001
Tocilizumab 181 22 (12.2%) 14 (11.1%) 8 (14.5%) 0.52

Nirmatrelvir‑ritonavir 181 4 (2.2%) 3 (2.4%) 1 (1.8%)  > 0.99

Monoclonal antibodies 180 1 (0.6%) 1 (0.8%) 0 (0.0%)  > 0.99

Duration of ICU stay, days 158

All patients 180 6.0 [4.0;13.0] 7.0 [4.0;14.0] 6.0 [3.5;11.0] 0.21

In survivors at day 28 only 136 6.0 [4.0;13.3] 6.0 [4.0;14.0] 6.0 [4.0;11.0] 0.52

Day‑28 mortality 171 34 (19.9%) 27 (22.0%) 7 (14.6%) 0.28

Table 4 Association between SARS‑CoV‑2 infecting “sublineage groups” (XBB vs JN.1 group) and day‑28 mortality: results from 
univariable and multivariable logistic regression modeling adjusting for predefined prognostic factors

1 n (%); Median [25%; 75%]
2 Pearson’s Chi-squared test; Wilcoxon rank sum test; Fisher’s exact test
3 Odds ratio (95% confidence interval) from unadjusted logistic regression modeling
4 adjusted odds ratio (95% confidence interval) from multivariable logistic regression modeling

Bolded p-values are significant at the p < 0.05 level

Descriptive statistics Univariable analysis Multivariable analysis

Characteristic Alive N =  1371 Dead N =  341 p‑value2 N OR (95% CI)3 p‑value N aOR (95% CI)4 p‑value

Sublineage group 0.28 171 0.28 140 0.20

XBB 96 (70.1%) 27 (79.4%) — —

JN.1 41 (29.9%) 7 (20.6%) 0.61 (0.24; 1.51) 0.28 0.49 (0.17; 1.45) 0.20

Age, years 70.2 [60.7;75.7] 73.4 [69.2;76.8] 0.023 171 1.06 (1.01; 1.11) 0.012 140 1.08 (1.02; 1.14) 0.011
SOFA score 4.00 [3.00;7.0] 6.0 [3.25;7.0] 0.074 153 1.10 (0.97; 1.24) 0.14 140 1.12 (0.98; 1.28) 0.10

Body mass index, categorical 0.41 170 0.45 140 0.075

 < 18 kg/cm2 6 (4.4%) 3 (8.8%) 2.31 (0.53; 9.98) 0.26 6.99 (1.14; 42.81) 0.036
[18–30] kg/cm2 97 (71.3%) 21 (61.8%) — —

 ≥ 30 kg/cm2 33 (24.3%) 10 (29.4%) 1.40 (0.60; 3.28) 0.44 1.97 (0.71; 5.50) 0.19

Immunosuppression 44 (34.9%) 12 (37.5%) 0.79 158 1.12 (0.50; 2.50) 0.79 140 1.45 (0.55; 3.83) 0.45
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as having SARS-CoV-2 pneumonia at cause for acute 
respiratory failure (as opposed to SARS-CoV-2-associ-
ated cardiogenic pulmonary edema or decompensated 
chronic respiratory failure). The higher prevalence of 
obesity in JN.1- than in XBB-infected patients might in 
part account for the numerically better outcome in the 
former patients, as previously demonstrated [20]. In con-
trast, patients with a lower body mass index had a higher 
risk of day-28 mortality. In terms of ICU management, 
patients in the JN.1 group received dexamethasone more 
frequently than their counterparts in the XBB group, 
possibly because they were less likely to be immunosup-
pressed. Other aspects of treatment did not differ.

Our study certainly has limitations, including a limited 
sample size in the JN.1 group, which limits our statisti-
cal power to perform subgroup analyses and adjust for 
confounding variables. The generalizability of our find-
ings is also restricted to the population studied. Indeed, 
we included two groups of critically ill patients who 
showed no statistically significant mortality difference. 
We thus cannot exclude any populational difference in 
disease severity, with associated risks of hospitalization, 
ICU admission and death, related to the infecting Omi-
cron sublineage. Combined with the observational nature 
of our study design, we also did not define a priori the 
sample size of the study, making our findings exploratory. 
This is because SEVARVIR aims at capturing the dynam-
ics of emerging SARS-CoV-2 sublineages and analyzing 
their phenotype and relationship with mortality in real 
time. However, our study also has major strengths, in 
particular the constitution of a unique national prospec-
tive multicenter cohort of well-phenotyped critically ill 
patients and the availability of full-length SARS-CoV-2 
genome sequences, allowing for prospective exploration 
of the clinical consequences of emerging and spreading 
SARS-CoV-2 sublineages.

In conclusion, our exploratory analysis of critically-ill 
patients with Omicron JN.1 infection suggested a dif-
ferent clinical phenotype than patients infected with the 
earlier XBB sublineage, including more frequent obe-
sity and less immunosuppression. Compared with XBB, 
JN.1 infection was not associated with higher day-28 
mortality.
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