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Abstract. Mastrorosa I, Lepri AC, Borgo CD, Rosati
S, Rueca M, Sarmati L, et al. Incidence and predic-
tors of clinical failure after early treatment for mild-
to-moderate COVID-19 in high-risk individuals: A
multicentric cohort study. J Intern Med. 2024;00–
00.

Objectives. To estimate the risk of COVID-19-related
hospitalization and death (CovH/D), among high-
risk individuals early treated for COVID-19 and to
identify associated factors.

Methods and results. A multicenter cohort of 12,475
high-risk outpatients (female 50.2%, median age
70 years [IQR 57–80], fully vaccinated 79.1%,
immunocompromised 23.2%) treated with mono-
clonal antibodies or antivirals for mild-to-moderate
COVID-19 (March 2021–May 2023) in the Lazio
region, Italy. The unadjusted risk of CovH/D by

Day 30 was 3.08% (95% CI 2.7%–3.4%). By means
of logistic regression models, which included a spe-
cific set of potential confounders for each expo-
sure of interest, we observed a higher risk for the
elderly, unvaccinated and immunocompromised
participants. Using the “Delta period” as a refer-
ence, a decreased risk was observed for Omicron
waves.

Conclusions. Despite the administration of COVID-
19 early treatment and the decreasing risk of
CovH/D across the calendar periods, the elderly,
the unvaccinated and the immunocompromised
people remain at high risk of clinical progression.

Keywords: COVID-19 early treatment, COVID-19-
related death, COVID-19-related hospitalization,
immunocompromised status, older age

Introduction

At the end of 2019, a novel coronavirus desig-
nated severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2), rapidly spread throughout
the world, resulting in a global pandemic with over
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750 million confirmed cases of coronavirus disease
2019 (COVID-19) [1]. The spectrum of COVID-19
disease in adults ranges from asymptomatic infec-
tion to mild respiratory tract symptoms to severe
pneumonia. The risk of severe illness varies by
age, underlying comorbidities, immunity due to
prior SARS-CoV-2 infection and vaccination status
[2]. Additionally, viral variants have been associ-
ated with heterogeneous risks of severe disease,
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estimated as lower with Omicron [3]. The man-
agement of COVID-19 in the outpatient setting
during the early phases of the acute infection
and the correct identification of individuals at
increased risk for hospitalization or death are cru-
cial to prevent disease progression. Early treat-
ment with antivirals or monoclonal antibodies
(mAbs) remains a high priority in high-risk, not-
hospitalized patients, as reported by national and
international recommendations [4, 5], albeit with
some differences according to specific country [6].
Although, at the present state of the pandemic, the
spread of vaccination and the lower pathogenicity
of the current SARS-CoV-2 variants have drasti-
cally reduced the rate of COVID-19-related com-
plications, there are restricted categories of indi-
viduals who remain at risk of disease progression,
even after receiving prompt treatment. There is a
lack of real-world data aimed to identify these spe-
cific subgroups, which can help detect people at
greater risk of progression to severe disease and
death and inform guidelines for COVID-19 early
treatment strategies and vaccination programs in
fragile populations in the Omicron era.

In our real-life cohort of high-risk individuals early
treated with antivirals or mAbs over a period cov-
ering a range of SARS-CoV-2 variants of concern
(VoCs), we aimed to estimate the risk of hospitaliza-
tion and death in this target population and iden-
tify factors associated with the risk of progression
to severe COVID-19 disease.

Methods

Study design and study procedures

The present report uses the data of a prospective
multicentre observational study (including five
infectious disease centers in the Lazio region
of Italy) on the effectiveness of early treatment
with mAbs or antiviral agents for high-risk
outpatients with mild-to-moderate COVID-19.
Herein, we included all the patients consecutively
enrolled, from March 2021 to May 2023, in the
overmentioned five hospitals and treated with
antivirals (molnupiravir, remdesivir and nirma-
trelvir/ritonavir) or mAbs (bamlanivimab, bam-
lanivimab/etesevimab, casirivimab/imdevimab,
sotrovimab and tixagevimab/cilgavimab) accord-
ing to AIFA eligibility criteria [5], the physician’s
assessment and judgment, the availability of drugs
(which has changed over time) and the presence of
contraindications to specific drugs.

On the day of the first evaluation, demographic and
clinical data were collected, including information
on time from symptoms onset, vaccination status
and comorbidities, and treatment was adminis-
tered. All the data were anonymously collected
into an electronic database. The SARS-CoV-2
variant was established either directly, using
base sequencing where available, or indirectly,
inferred from the calendar period of baseline date
based on Italian regional surveillance data. Data
on vaccination were extracted from the regional
register (Anagrafe Vaccinale Regione Lazio) and, if
not available, we collected self-reported vaccina-
tion status from clinical charts. Participants were
defined with (1) none or incomplete vaccination,
if they did not receive any vaccine dose, or they
received less than three doses; (2) full but not
recent vaccination, if they received more than
three doses with the last dose administered more
than 120 days before; (3) full recent vaccination,
if they received more than three doses with the
last dose administered less than 120 days before.
Participants were followed up to 30 days by in-
presence or telephonic visits, and information on
hospitalization or death was collected.

Statistical analysis

The primary endpoint was the proportion of par-
ticipants who experienced COVID-19-related clin-
ical failure, defined as hospitalization due to the
development of severe COVID-19 or death from any
cause over Days 0–30.

The main characteristics of the study population
assessed at baseline were described using medi-
ans and interquartile ranges (IQR) for continuous
variables and frequencies and percentages for cat-
egorical variables. The unadjusted risk of clinical
failure by Day 30 was calculated with 95% CI. We
also fitted a logistic regression analysis with the
binary endpoint of hospitalization and death and
four primary exposures of interest measured at
baseline: (1) older age (≥75 years old), (2) vaccina-
tion status (a. full recent primary cycle and booster
dose, b. full not recent primary cycle and booster
dose, c. less than three doses of vaccination), (3)
immunocompromised status (defined as primary
or secondary immunodeficiency and/or active
treatment with immunosuppressive agents) and
(4) calendar time of entry in care stratified accord-
ing to the periods in which the various VoCs were
circulating. A separate model for these exposures,
including a specific set of potential confounders,
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was fitted. We also hypothesized at the outset that
the effect of age and immunodeficiency may vary by
pandemic wave (pre- vs. post-Omicron circulation).
Therefore, we have formally tested these interac-
tions and reported stratified analyses if there was
evidence for effect measure modification. All anal-
yses have been performed using SAS version 9.4.

Results

A total of 12,475 individuals were enrolled. Table 1
shows the study population’s main characteristics.
Briefly, 6259 (50.2%) were females, the median age
was 70 years (IQR 57–80), and 4714 (37.8%) sub-
jects were 75 or older. Participants were mainly
fully vaccinated (9858, 79.1%), whereas 2608
(20.9%) were those with none or incomplete vacci-
nation. Subjects with cardio-metabolic comorbid-
ity (such as obesity, diabetes and cardiovascular
disease) were 7885 (63.3%), and those with an
immunocompromised status were 2892 (23.2%).

A total of 384 events (COVID-19-related hospital-
ization/death) were observed by Day 30 from treat-
ment initiation in our sample, with an estimated
incidence of 3.08% (95% CI 2.7%–3.4%).

After controlling for potential confounders, a higher
risk was observed for age (odds ratio [OR] 2.33 per
10 years older; 95% CI 1.87–2.90), unvaccinated
(OR 2.03 vs. fully vaccinated; 95% CI 1.51–2.73)
and immunocompromised (OR 1.36 vs. immuno-
competent; 95% CI 1.03–1.78) (Table 2). The
association with immunosuppression was even
stronger when restricting the analysis to the “Omi-
cron period” (OR 1.72, 95% CI 1.28–2.30, interac-
tion p value= 0.01) (Table 3). In contrast, there was
no evidence for effect measure modification by age
(p= 0.22). Using the “Delta period” as the compara-
tor, a decreased risk was observed across all more
recent periods when Omicron sublineages were cir-
culating (Table 2).

Discussion

In our real-world multicenter study, including
more than 12,000 subjects who accessed the par-
ticipating facilities for early treatment of COVID-19
over 2 years (March 2021–May 2023), we estimated
an overall incident risk of clinical failure of 3.08%
(95% CI 2.7%–3.4%). This estimate is close to (if
anything, slightly lower) that observed in experi-
mental arms of clinical trials investigating antivi-
rals and mAbs [7–9] in the pre-Omicron era. A sim-
ilar low incidence of severe outcomes after the early

Table 1. Characteristics of the study population.

Characteristics
Total

(n = 12,475)

Gender, n (%)
Female 6263 (50.2%)
Age, years
Median (IQR) 70 (57, 80)
Vaccination, n (%)
None or incomplete 2618 (21.0%)
Full, not recent (last dose older
than 120 days ago)

6598 (52.9%)

Full, recent (last dose less than 120
days ago)

3259 (26.1%)

Comorbidities, n (%)
Cardio-matabolic (obesity, diabetes,
CVD)

7889 (63.2%)

Hepatic disease 264 (2.1%)
Cancer 1001 (8.0%)
Immunocompromised statusa 2898 (23.2%)
Diabetes alone 2116 (17.0%)
Neurologic 241 (1.9%)
Renal 1299 (10.4%)
COPD 2582 (20.7%)
VoC, n (%)
Alpha 381 (3.1%)
Delta 1722 (13.8%)
BA.1 3133 (25.1%)
BA.2 2963 (23.8%)
BA.4/5 3681 (29.5%)
BQ.1 393 (3.2%)
XBB.1.5 202 (1.6%)
Viral sequence available, n (%)
No 10,209 (81.8%)
Treatment, n (%)
BAM 11 (0.1%)
BAM/ETE 1304 (10.5%)
CAS/IMD 1009 (8.1%)
TIX/CIL 433 (3.5%)
MLP 3734 (29.9%)
NMV/r 2509 (20.1%)
RDV 1447 (11.6%)
SOT 2028 (16.3%)

Abbreviations: BAM, bamlanivimab; BAM/ETE,
bamlanivimab/etesevimab; CAS/IMD, casiriv-
imab/imdevimab; CVD, cardiovascular diseases;
IQR, interquartile range; MLP, molnupiravir; n, num-
ber of participants; NMV/r, nirmatrelvir/ritonavir;
RDV, remdesivir; SOT, sotrovimab; TIX/CIL, tix-
agevimab/cilgavimab; VoC, variant of concern.
aPrimary or secondary immunodeficiency and/or active
treatment with immunosuppressive agents.

© 2024 The Author(s). Journal of Internal Medicine published by John Wiley & Sons Ltd on behalf of Association for Publication of The Journal of Internal Medicine.
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Table 3. Effect of immunodeficiency in different pandemic waves.

Hospitalized/
dead n (%)

Recovered
n (%)

Unadjusted
OR (95% CI)

Adjusted1a

OR (95% CI)
Adjusted2b

OR (95% CI)
Interaction
p value 0.01

Alpha/delta wave
Immunocompromised statusc

No 80 (92.0%) 1332 (81.5%) 1 1 1
Yes 7 (8.0%) 303 (18.5%) 0.38 (0.18, 0.84) 0.45 (0.21, 1.00) 0.47 (0.21, 1.04)
Omicron wave
Immunocompromised statusc

No 186 (72.9%) 7654 (75.7%) 1 1 1
Yes 69 (27.1%) 2463 (24.3%) 1.15 (0.87, 1.53) 1.72 (1.28, 2.30) 1.72 (1.28, 2.30)

Abbreviations: CI, confidence interval; n, number; OR, odds ratio; VoC, variant of concern.
aAdjusted for gender and age.
bAdjusted for age, vaccination and calendar year.
cPrimary or secondary immunodeficiency and/or active treatment with immunosuppressive agents.

treatment with mAbs and antivirals in high-risk
outpatients has been described in several obser-
vational cohort studies conducted in both pre-
Omicron [10] and Omicron [11–13] eras. Impor-
tantly, the large study period of our analysis, which
lasted until May 2023, allowed us to include more
recent omicron sublineages not covered in the cited
studies. Interestingly, we confirmed the low risk of
clinical failure although most of the study partici-
pants harbored omicron sublineages, whose muta-
tions in the spike protein, not present in the ances-
tral strains and other SARS-CoV-2 variants, led to
an evolving escape to in vitro neutralizing activity of
mAbs; in contrast, the antivirals seemed to retain
their efficacy albeit with some differences by type
[14–16]. Despite the high proportion of individuals
with immunosuppression included in our cohort,
the low estimated failure rate observed is consis-
tent with the high prevalence of SARS-CoV-2 fully
vaccinated participants (nearly 80%) included in
the cohort and the majority of participants infected
with omicron sublineages, which are suggested to
cause less severe disease. Indeed, our data also
carried evidence for a lower risk of COVID-19-
related hospitalization and death per more recent
calendar periods (when Omicron variants were cir-
culating), consistent with data from previous stud-
ies suggesting lower pathogenicity of this VoC and
its sublineages compared to those circulating dur-
ing earlier waves of the pandemic [3, 17].

Importantly, our analysis also shows that age and,
after controlling for confounding factors, incom-
plete vaccination and immunocompromised sta-
tus were all associated with a higher risk of

developing severe COVID-19/death. Existing liter-
ature strongly supports the effect of vaccination in
decreasing the risk of developing severe COVID-
19 disease and the association between older age
and higher risk of severe COVID-19 and mortal-
ity [2, 18]. Interestingly, our results support that
these factors still predict a progression to severe
disease in the context of early treatment. Simi-
larly, a large population study has demonstrated
that people with underlying immunocompromis-
ing conditions or those taking immunosuppressive
drugs are more likely to develop severe COVID-19
andmay have persistent clinical complications and
prolonged viral shedding in the Omicron era [19].
Our data are consistent with a 36% higher risk
of progression to severe disease when compared
to immunocompetent individuals despite having
received early treatment for COVID-19. To our
knowledge, this is the largest study ever conducted
on the target population of outpatients at high risk
of progression to severe COVID-19 who received
early treatment, across different pandemic peri-
ods, including Omicron waves. Few other studies
[11, 20, 21] have evaluated the association between
demographics and clinical characteristics of these
individuals concerning their risk of clinical out-
come. However, in smaller sample sizes and includ-
ing less recent viral variants.

Our analysis aimed to estimate the total effect of
key predictors of hospitalization or death, which
is why the treatment received (e.g., antivirals or
mAbs, which typically lie on the causal pathway
between patients’ demographics and clinical fea-
tures and the risk of severe outcomes) has only

© 2024 The Author(s). Journal of Internal Medicine published by John Wiley & Sons Ltd on behalf of Association for Publication of The Journal of Internal Medicine.
Journal of Internal Medicine, 2024, 0; 1–7
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been described but not included in the regression
analysis.

Several limitations of the present study need to
be mentioned. First, we cannot rule out residual
and unmeasured confounding bias because of the
study’s observational nature, especially for vac-
cination and immunosuppression. Indeed, a sig-
nificant limitation is that, while being aware of
the increasing number of reinfections globally, we
had no information on natural immunization, a
potential common cause of vaccination, and out-
comes. Moreover, having collected self-reported
vaccination status when data were unavailable on
the regional register could have introduced fur-
ther bias (due to misclassification of exposure and
residual confounding for the other associations of
interest). In addition, despite data harmonization
between the five centers, we must consider some
degree of variability in how exposure has been pre-
cisely defined. Finally, although individuals at high
risk of progression receiving early treatment is the
ideal target population to address the risk of hospi-
talization and death associated with immunosup-
pression and other risk factors, we acknowledge
that our results are not generalizable to different
settings.

In conclusion, our findings show that, although
we have observed in recent years an overall reduc-
tion in the risk of severe COVID-19 disease, older
age, lack of complete vaccination coverage, and
established immunosuppression seem to remain
important risk factors for COVID-19 morbidity and
mortality despite timely administration of early
treatment for mild-to-moderate COVID-19, even
with most recent Omicron subvariants. Indeed, our
data suggest that the immunocompromised sta-
tus emerged as a critical risk factor for severe
disease/death, especially in the Omicron wave of
the pandemic. Since early treatment of COVID-19,
together with the implementation of SARS-CoV-2
vaccination campaigns, mainly in fragile popula-
tions, remains a cornerstone in the management
of COVID-19, our data are informative for target-
ing preventive strategies and tailoring therapies for
patients carrying specific risk factors, in addition to
emphasizing the need for improving access to early
care.

AUTHOR CONTRIBUTIONS

Conceptualization: Ilaria Mastrorosa, Andrea Anti-
nori and Valentina Mazzotta. Data curation and

formal analysis: Alessandro Cozzi Lepri. Fund-
ing acquisition: Enrico Girardi, Emanuele Nicas-
tri and Andrea Antinori. Investigation: Martina
Rueca and Fabrizio Maggi. Methodology: Ilaria
Mastrorosa, Alessandro Cozzi Lepri Andrea Anti-
nori and Valentina Mazzotta. Project adminis-
tration and supervision: Andrea Antinori and
Valentina Mazzotta. Resources: Ilaria Mastrorosa,
Cosmo Del Borgo, Silvia Rosati, Enrico Girardi,
Loredana Sarmati, Claudio Mastroianni, Massimo
Fantoni, Emanuele Nicastri, Miriam Lichtner and
Valentina Mazzotta. Writing—original draft: Ilaria
Mastrorosa, Alessandro Cozzi Lepri, Andrea Anti-
nori and Valentina Mazzotta. Writing—review and
editing: Cosmo Del Borgo, Silvia Rosati, Mar-
tina Rueca, Enrico Girardi, Loredana Sarmati,
Claudio Mastroianni, Massimo Fantoni, Fabrizio
Maggi, Emanuele Nicastri and Miriam Lichtner. All
authors agreed with and approved the final version
of the manuscript.

Acknowledgments

We acknowledge all clinical centers involved in the
Early Treatment for COVID-19 Lazio Study Group,
the nurse staff and all the study participants.

Conflict of interest statement

A.A. and V.M. have served as pay consultants to
G.S.K., AstraZeneca, Pfizer and Gilead Sciences.

The other authors declare no conflicts of interest
for the present study.

Funding information

This study was supported by funds to the National
Institute for Infectious Diseases “Lazzaro Spal-
lanzani”, IRCCS, Rome (Italy), from Italian Min-
istry of Health (Programme CCM 2020; Ricerca
Corrente—Linea 1 on emerging and re-emerging
infections). Alessandro Cozzi-Lepri work is sup-
ported by EuCARE project funded by the EU under
the HORIZON Europe programme, Grant agree-
ment no. 101046016.

Data availability statement

Anonymized participant data will be made avail-
able upon reasonable requests directed to the cor-
responding author.

6 © 2024 The Author(s). Journal of Internal Medicine published by John Wiley & Sons Ltd on behalf of Association for Publication of The Journal of Internal Medicine.
Journal of Internal Medicine, 2024, 0; 1–7

 13652796, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/joim

.20030 by U
ni D

ell Insubria, W
iley O

nline L
ibrary on [12/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



COVID-19 early treatment failure / Mastrorosa et al.

Ethics statement

All included individuals have signed a written
informed consent to participate in the study. The
observational multicentric study protocol and the
informed consent were approved by the Scien-
tific Committee of the Italian Medicines Agency
(AIFA) and by the Ethical Committee of the National
Institute for Infectious Diseases “Lazzaro Spallan-
zani” in Rome, Italy, as National Review Board for
COVID-19 pandemic in Italy (approval number: n.
380, 30/09/2021. FAV del Registro delle Sperimen-
tazioni 2020/2021).

References

1 World Health Organization 2023 data.who.int, WHO Coron-
avirus (COVID-19) dashboard >Cases [Dashboard]. (2023).
Available from: https://data.who.int/dashboards/covid19/
cases. Accessed 20 July 2024.

2 Taylor CA, Patel K, Patton ME, Reingold A, Kawasaki
B, Meek J, et al. COVID-19-associated hospitalizations
among U.S. adults aged ≥65 years—COVID-NET, 13 States,
January–August 2023. MMWR Morb Mortal Wkly Rep.
2023;72(40):1089–94.

3 Esper FP, Adhikari TM, Tu ZJ, Cheng YW, El-Haddad K,
Farkas DH, et al. Alpha to omicron: disease severity and clin-
ical outcomes of major SARS-CoV-2 variants. J Infect Dis.
2023;227(3):344–52.

4 World Health Organization. Therapeutics and COVID-
19: living guideline. Geneva: World Health Organi-
zation; 2023. Available from: https://WHO/2019-
nCoV/therapeutics/2023.2. Accessed 20 July 2024.

5 Determina AIFA Nella GU N.142 Del 16.06.2021. Available
from: https://www.gazzettaufficiale.it/eli/gu/2021/06/16/
142/sg/pdf, Accessed 20 July 2024.

6 European Medicine Agency (EMA). Xevudy: EPAR—product
information (first published: 16/12/2021). (updated:
13/10/2023). Available from: https://www.fda.gov/
drugs/drug-safety-andavailability/fda-updates-sotrovimab-
emergency-use-authorization, Accessed 20 July 2024.

7 Hammond J, Leister-Tebbe H, Gardner A, Abreu P, Bao
W, Wisemandle W, et al. Oral nirmatrelvir for high-
risk, nonhospitalized adults with Covid-19. N Engl J Med.
2022;386(15):1397–408.

8 Gottlieb RL, Vaca CE, Paredes R, Mera J, Webb BJ, Perez G,
et al. Early remdesivir to prevent progression to severe Covid-
19 in outpatients. N Engl J Med. 2022;386(4):305–15.

9 Gupta A, Gonzalez-Rojas Y, Juarez E, Crespo Casal M,
Moya J, Falci DR, et al. Early Treatment for Covid-19 with
SARS-CoV-2 neutralizing antibody sotrovimab. N Engl J Med.
2021;385(21):1941–50.

10 Aggarwal NR, Beaty LE, Bennett TD, Carlson NE, Davis
CB, Kwan BM, et al. Real-world evidence of the neutraliz-
ing monoclonal antibody sotrovimab for preventing hospital-
ization and mortality in COVID-19 outpatients. J Infect Dis.
2022;226(12):2129–36.

11 Bertuccio P, Degli Antoni M, Minisci D, Amadasi S, Castelli
F, Odone A, et al. The impact of early therapies for COVID-19
on death, hospitalization and persisting symptoms: a retro-
spective study. Infection. 2023;51(6):1633–44.

12 Bell CF, Gibbons DC, Drysdale M, Birch HJ, Lloyd EJ,
Patel V, et al. Real-world effectiveness of sotrovimab in pre-
venting hospitalization and mortality in high-risk patients
with COVID-19 in the United States: a cohort study
from the Mayo Clinic electronic health records. PLoS ONE.
2024;19(7):e0304822.

13 Drysdale M, Tibble H, Patel V, Gibbons DC, Lloyd EJ, Kerr W,
et al. Characteristics and outcomes of patients with COVID-
19 at high risk of disease progression receiving sotrovimab,
oral antivirals, or no treatment: a retrospective cohort study.
BMC Infect Dis. 2024;24(1):670.

14 Takashita E, Yamayoshi S, Simon V, van Bakel H, Sordillo
EM, Pekosz A, et al. Efficacy of antibodies and antiviral drugs
against omicron BA.2.12.1, BA.4, and BA.5 subvariants. N
Engl J Med. 2022;387(5):468–70.

15 Imai M, Ito M, Kiso M, Yamayoshi S, Uraki R, Fukushi S,
et al. Efficacy of antiviral agents against omicron subvariants
BQ.1.1 and XBB. N Engl J Med. 2023;388(1):89–91.

16 Focosi D, McConnell S, Casadevall A, Cappello E, Valdiserra
G, Tuccori M. Monoclonal antibody therapies against SARS-
CoV-2. Lancet Infect Dis. 2022;22(11):e311–26.

17 Hedberg P, Parczewski M, Serwin K, Marchetti G, Bai F, Ole
Jensen BE, et al. In-hospital mortality during the wild-type,
alpha, delta, and omicron SARS-CoV-2 waves: a multina-
tional cohort study in the EuCARE project. Lancet Reg Health
Eur. 2024;38:100855.

18 Agrawal U, Bedston S, McCowan C, Oke J, Patterson
L, Robertson C, et al. Severe COVID-19 outcomes after
full vaccination of primary schedule and initial boosters:
pooled analysis of national prospective cohort studies of
30 million individuals in England, Northern Ireland, Scot-
land, and Wales [published correction appears inLancet.
2024;403(10432):1140]. Lancet. 2022; 400 (10360):1305–
1320.

19 Evans RA, Dube S, Lu Y, Yates M, Arnetorp S, Barnes E,
et al. Impact of COVID-19 on immunocompromised popu-
lations during the omicron era: insights from the observa-
tional population-based INFORM study. Lancet Reg Health
Eur. 2023;35:100747.

20 Savoldi A, Morra M, De Nardo P, Cattelan AM, Mirandola M,
Manfrin V, et al. Clinical efficacy of different monoclonal anti-
body regimens among non-hospitalised patients with mild
to moderate COVID-19 at high risk for disease progression:
a prospective cohort study. Eur J Clin Microbiol Infect Dis.
2022;41(7):1065–76.

21 De Vito A, Colpani A, Saderi L, Puci M, Zauli B, Fiore V, et al.
Impact of Early SARS-CoV-2 antiviral therapy on disease pro-
gression. Viruses. 2022;15(1):71.

Correspondence: Ilaria Mastrorosa, Clinical and Research Infec-
tious Diseases Department, National Institute for Infectious Dis-
eases, Lazzaro Spallanzani IRCCS, Via Portuense 292, 00149
Rome, Italy.
(Email: ilaria.mastrorosa@inmi.it)

© 2024 The Author(s). Journal of Internal Medicine published by John Wiley & Sons Ltd on behalf of Association for Publication of The Journal of Internal Medicine.
Journal of Internal Medicine, 2024, 0; 1–7

7

 13652796, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/joim

.20030 by U
ni D

ell Insubria, W
iley O

nline L
ibrary on [12/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://data.who.int/dashboards/covid19/cases
https://data.who.int/dashboards/covid19/cases
https://WHO/2019-nCoV/therapeutics/2023.2
https://WHO/2019-nCoV/therapeutics/2023.2
https://www.gazzettaufficiale.it/eli/gu/2021/06/16/142/sg/pdf
https://www.gazzettaufficiale.it/eli/gu/2021/06/16/142/sg/pdf
https://www.fda.gov/drugs/drug-safety-andavailability/fda-updates-sotrovimab-emergency-use-authorization
https://www.fda.gov/drugs/drug-safety-andavailability/fda-updates-sotrovimab-emergency-use-authorization
https://www.fda.gov/drugs/drug-safety-andavailability/fda-updates-sotrovimab-emergency-use-authorization
mailto:ilaria.mastrorosa@inmi.it

	Incidence and predictors of clinical failure after early treatment for mild-to-moderate COVID-19 in high-risk individuals: A multicentric cohort study
	 Introduction
	 Methods
	 Study design and study procedures
	 Statistical analysis

	 Results
	 Discussion
	 AUTHOR CONTRIBUTIONS
	 Acknowledgments
	 Conflict of interest statement
	 Funding information
	 Data availability statement

	 Ethics statement
	References


